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General Introduction
Sexual and Reproductive Health during Adolescence
The World Health Organization (WHO) understands sexual and reproductive health 
(SRH) as a state of physical and psycho-social well-being related to sexuality (e.g., 
experiences with sexual behaviors) and reproductive aspects (e.g., experiences with 
pregnancy).1, 2 Sexuality encompasses biological sexual characteristics (e.g., reproduc-
tive organs), gender (e.g., psycho-social and cultural roles attached to the biological sex), 
sexual orientation (i.e., who a person is attracted to and wants to have a relationship 
with), and intimacy (i.e., a state of closeness that can be characterized by a physical, 
emotional or sexual expression with another person).1, 2 In addition, sexuality can be 
expressed and experienced in various ways: in thoughts, fantasies, desires, behaviors, 
and relationships.1, 2 To ensure that all people enjoy a healthy sexual and reproductive 
life, a set of sexual and reproductive rights has been established and recognized, interna-
tionally, since 1994, in the International Conference on Population and Development, in 
Cairo.1, 2 This set of rights includes the right of all individuals to have mutually pleasur-
able, safe, and respectful sexual relationships, as well as the right to reproduce, and to 
decide if, when, and how often to do so.1, 2 To achieve a healthy sexual and reproductive 
life, all individuals need to have access to accurate information about SRH, such as 
information on how and why it is important to have safe sex, and how and where to 
acquire effective, affordable, and acceptable contraception methods of their choice.1, 2 
The WHO recognizes that experiences with sexual behaviors are a normative aspect of 
sexual development, and when these experience are respectful (e.g., free of coercion) and 
safe (e.g., a sexual intercourse with a condom), they can contribute to improve SRH. As 
the experiences with sexual behaviors (coital and non-coital) and intimate relationships 
(e.g., a romantic relationship) typically start in adolescence (i.e., 10–19 years), the set 
of SRH rights applies to all individuals, from the stage of early adolescence onwards.1, 2
Although sexuality is a normative developmental aspect of adolescence, the experi-
ence with certain sexual behaviors (i.e., sexual intercourse) during early stages of ado-
lescence (i.e., before 16 years) can have negative consequences for adolescents’ SRH.1-4 
For instance, early sexual intercourse initiation (e.g., ≤16 years) has been associated with 
a higher risk for the contraction of sexually transmitted infections (STIs) and unwanted 
teen pregnancies.3, 4 Amongst the reasons why early sexual intercourse initiation may 
have negative consequences for adolescents’ SRH is the fact that, during early (i.e., 
10–14 years) and middle adolescence (i.e., 15–16 years), adolescents tend to have a 
relatively limited knowledge about the risks involved in unprotected sexual activities.1, 2 
In addition, they may not yet have cognitive and emotional skills that are required to 
make responsible and healthy sexual decisions, such as decisions related to condom use.1 
This is because, generally, these cognitive and emotional skills are being developed up 
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until late adolescence (i.e., 17–19 years). Thus, the lack of these types of knowledge and 
skills in the early stages of adolescence may contribute, partly, to the increased risks 
associated with early sexual behaviors, such as unprotected sexual intercourse.1, 2
Worldwide, estimates of the WHO indicate that about 333 million STIs occur 
yearly, of which a considerable part affects adolescents aged 15–19 years.1, 2 In addition, 
globally, about 17 million teenage girls younger than 20 years give birth every year.1 
These SRH problems among adolescents are a challenge for most countries, and are not 
restricted to Low- and Middle-Income Countries (LMICs).1, 2 The United States (US) 
is one of the countries that stands out among High-Income Countries (HICs) because 
of the relatively high rates of STIs and teen pregnancy among American adolescents.1, 2 
Currently, about three million American adolescents contract STIs yearly, and the teen 
pregnancy rate (8.0%) is one of the highest among HICs.1, 2 In contrast, adolescents in 
the Netherlands have a relatively optimal SRH.5, 6 Dutch national statistics from 2017 
showed that the prevalence rate of STIs among adolescents and young adults aged 12–24 
years old were 15:1,000 for boys and 28:1,000 for girls, and the teen pregnancy rate 
was less than 2.0%.6 In comparison with the US, prevalence rates from the Netherlands 
related to adolescents’ SRH are four to ten times lower, indicating that Dutch adolescents 
have a relatively more optimal SRH than American adolescents.7, 8
When looking at adolescents’ SRH in LMICs, one country that stands out, also be-
cause of the high rates of STIs among adolescents and teen pregnancy, is Brazil. Unlike 
most countries in Latin America, Brazil is neither reaching the Millennium Development 
Goal of combating HIV/ AIDS, nor the 2016 United Nations sustainable goal of ending 
the AIDS epidemic by 2030.9 In fact, Brazil is currently facing an epidemic of syphilis, 
HIV, and other STIs, among adolescents.9 A 2016-national report showed that, between 
2010–2015, the incidence of acquired syphilis increased by 20.0% among adolescents 
aged 13–19 years.10 In addition, a 2016 UNAIDS-Brazil report showed that, between 
2006–2015, the incidence of HIV increased more than 50.0%, of which a considerable 
part occurred among adolescents aged 15–19 years.9 Furthermore, about 630,000 (20.3%) 
teenage girls give birth yearly in Brazil, of which 30,000 (1.0%) girls are younger than 
15 years old.10
From a global health point of view, the above mentioned statistics clearly show 
that both HICs and LMICs face a challenge regarding the improvement of adolescents’ 
SRH.1, 2 In addition, worldwide, American and Brazilian statistics indicate that effective 
(preventive) interventions (e.g., educational strategies) to improve adolescents’ SRH 
(e.g., by reducing STIs among adolescents) are highly needed in different regions of the 
world.2
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Strengthening our Understanding of Adolescents’ SRH
To develop effective (preventive) interventions aimed at improving adolescents’ 
SRH, we have to better understand the factors that are associated with adolescents’ 
sexual behaviors (e.g., early sexual intercourse initiation) and other SRH outcomes (e.g., 
unwanted pregnancy).2 To better comprehend these factors, the current thesis has used 
the ecological systems theory, which has become a dominant theoretical paradigm in 
the field of adolescent sexuality.11 This theory states that various factors play a role in 
adolescents’ SRH behaviors and outcomes.11 Specifically, it postulates that these factors 
can be classified into different levels, which include 1) individual characteristics, and 2) 
social factors.11
By applying the ecological systems theory, meta-analyses and systematic literature 
reviews have shown that various individual and social factors are associated with 
adolescents’ SRH behaviors and outcomes.12-18 For instance, one of these reviews has 
shown that the presence of more depressive symptoms (an individual factor) was as-
sociated with early sexual intercourse initiation.12 Examples of social factors associated 
with adolescents’ SRH behaviors and outcomes include parent–adolescent relationship 
quality and parental monitoring.14-16 Specifically, a higher-quality parent–adolescent 
relationship (i.e., more perceived warmth, support, and closeness in the relationship with 
parents), and higher levels of parental monitoring (i.e., more parental knowledge of their 
children’s whereabouts) have been consistently associated, for instance, with a higher 
likelihood of condom use.14-16 Moreover, other examples of social factors that have been 
associated with adolescents’ sexual behaviors includes adolescents’ perceptions of their 
peers’ sexual behaviors. For instance, a meta-analysis has shown that adolescents who 
believed that more of their friends were sexually experienced, were more likely to engage 
in sexual behaviors themselves.18
Altogether, the literature on adolescent sexuality has yielded a valuable knowledge 
about individual and social factors that play a role in adolescents’ SRH.12-18 This body 
of knowledge has contributed to guide the development of educational (preventive) in-
terventions aimed at improving adolescents’ SRH, such as the use of online and mobile 
technologies to provide sexuality education.19 However, notwithstanding progresses in 
understanding ecological factors that are associated with the development of adolescents’ 
sexual behaviors and health, three problematic gaps in the literature can be observed. 
These serve as the departing point of this thesis.
Gaps in the Literature on Adolescents’ SRH
A first content-related gap in the literature of adolescents’ SRH is related to the 
fact that there are still potentially important ecological factors, which may be associated 
with the development of adolescents’ sexual behaviors and health that have been rarely 
investigated. In the current thesis, we targeted three clear sets of ecological factors that 
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have been rarely investigated in relation to adolescents’ SRH: physical activity behaviors 
(e.g., adolescents’ participation in sports outside school),20, 21 screen time behaviors (e.g., 
TV watching),22-25 and the role of fathers (e.g., father–adolescent relationship quality).16
According to some scholars in the field of adolescent sexuality, more participation 
in sports outside school would be associated with early sexual intercourse initiation.20 A 
possible rationale underlying this hypothesis could be related to the fact that adolescents 
who often play sports outside school, would be more likely to spend unsupervised time 
with peers, which may offer opportunities for adolescents to interact with potential 
sexual partners.20 In fact, prospective studies conducted in US have indeed demonstrated 
that adolescents who spent more unsupervised time with their peers were more likely 
to engage in sexual intercourse.15 However, findings from studies that investigated the 
associations between sports participation outside school and early sexual intercourse 
initiation are conflicting.20, 21 For instance, another study showed no significant asso-
ciation between sports participation outside school and sexual intercourse.21 Thus, little 
is known about the associations between adolescents’ physical activity behaviors and 
sexual behaviors.
In relation to screen time behaviors, previous empirical research has found that 
adolescents at high risk for internet addiction were significantly more likely to have 
had sexual intercourse.26 The authors have argued that these adolescents would be more 
likely to interact with potential sexual partners.26 As a result, this virtual interaction with 
potential sexual partners could be a stimulus for sexual activity in real life.26 On the 
other hand, more research is needed to investigate if and how adolescents’ screen time 
behaviors would also be associated with subsequent early sexual intercourse initiation.
With regard to the role of fathers in adolescents’ SRH, the content-related gap relates 
to the fact that the majority of the literature has focused only on the role of mothers.14-16 
This can be partly explained by a cultural aspect, as in many societies mothers are the 
primary caregivers of children, and the primary providers of education on sexuality, for 
both boys and girls.27 Few studies have looked at the role of fathers in adolescents’ sexual 
development, showing that, for instance, father–adolescent relationship quality was as-
sociated with their children’s sexual behaviors (e.g., sexual intercourse initiation).16 
However, to the author’s knowledge only two studies have investigated the association 
between the quality of the father-adolescent relationship and adolescents’ sexual inter-
course initiation.16 These two studies found that adolescents who reported higher-quality 
relationships with their fathers were less likely to report subsequent sexual intercourse 
experience at 16–19 years.16 Yet, these studies have been conducted in the US, and thus 
their results may not be generalizable to adolescents in other countries.16 Thus, the role 
of fathers in adolescents’ sexual behaviors should be investigated in different countries to 
assess if and how fathers may play a role in their children’s sexual behaviors.
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A second content-wise gap includes the fact that the majority of research on the de-
velopment of adolescents’ sexual behaviors and health has been conducted in HICs.12-18 
Global research on SRH of adolescents from LMICs relatively often has a focus on Sub-
Saharan Africa.28, 29 Thus, in general, research on SRH lacks focus on adolescents from 
certain LMICs. This is problematic because over 85.0% of adolescents’ world population 
lives in LMICs, and over 85.0% of all new cases of STIs and teen pregnancy occur among 
adolescents from LMICs.1, 2 The inclusion of LMICs in research on adolescents’ SRH is 
highly needed to generate scientific knowledge that reflects the SRH of adolescents’ 
world population more accurately. Further, cross-country comparisons of adolescents’ 
SRH and ecological predictors thereof are rare, which is problematic because ecological 
factors related to adolescents’ SRH may vary across cultural contexts.30, 31 Cross-country 
comparisons may contribute to the identification of similarities and differences in adoles-
cents’ SRH behaviors and outcomes, and ecological predictors thereof.
A third gap in research on the development of adolescents’ sexual behaviors and 
health relates to some important methodological issues. First, the majority of research 
on adolescent sexuality has used a cross-sectional design, which does not allow the as-
sessment of changes in and predictive factors of adolescents’ SRH over time.12-14 Second, 
although in the past few decades, scholars have started employing more longitudinal 
designs, the majority of studies has looked at one direction of the associations between 
ecological factors and adolescents’ SRH;12-18 that is, ecological factors linking to sub-
sequent adolescents’ SRH, and not vice versa. However, according to the ecological 
systems theory,11 bidirectional associations may be possible too; that is, adolescents’ 
sexual behaviors linking to changes in ecological factors later in time (e.g., early sexual 
intercourse linking to subsequent suboptimal psychological wellbeing).31 Third, only 
few studies have investigated possible explanatory mechanisms for found associations 
between ecological factors and adolescents’ sexual behaviors, for instance, by investigat-
ing mediational paths.32 This means that the mechanisms by which ecological factors and 
adolescents’ SRH are interrelated over time, are not yet well understood.
The Present Thesis
In the present thesis, we departed from these three gaps in the literature of adoles-
cent sexuality. Specifically, the current thesis aimed at filling in these three gaps 1) by 
investigating a set of three potentially relevant but understudied individual and social 
factors that may be associated with adolescents’ SRH, 2) by including a cross-country 
comparison of adolescents’ SRH ecological predictors between two HICs that differ in 
adolescents’ SRH (the Netherlands and the US) and a LMIC (Brazil), and 3) by employ-
ing longitudinal study designs, assessing bidirectional over-time associations between 
ecological factors and adolescents’ sexual behaviors, and investigating explanatory fac-
tors of adolescents’ sexual behaviors through meditation analyses.
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Investigated Aspects of Adolescents’ SRH and Ecological Predictors
Altogether, this thesis included five studies that investigated adolescents’ SRH 
behaviors and outcomes, and various predictors thereof. Specifically, the SRH behaviors 
and outcomes included: adolescents’ experiences with early sexual behaviors, timing 
of first sexual intercourse, number of sexual partners, condom use, contraceptive use, 
and teen pregnancy. In addition, the predictors were classified into: 1) individual fac-
tors, including: age, gender, ethnic background, physical activity behaviors, screen time 
behaviors, global self-esteem, physical self-esteem, and depression; 2) social factors, 
including: mother– and father–adolescent relationship quality, family structure, parental 
monitoring, sexual communication with friends, adolescents’ perceptions of their peers’ 
sexual behaviors, peers’ approval of sexual behaviors, and peer pressure to have sex, 
in-school sexuality education, and country. See Figure 1.
Figure 1: Investigated Aspects of Adolescents’ SRH and Ecological Predictors.11
Research Questions
To achieve the goals of this thesis, five central research questions were explored:
1) How are various physical activity and screen time behaviors associated with subse-
quent early sexual intercourse initiation? (Chapter 2)
2) How is adolescents’ psychological well-being associated with adolescents’ subse-
quent experiences with early sexual behaviors, and–vice versa–how adolescents’ 
experiences with early sexual behaviors linked with their subsequent psychological 
well-being? (Chapter 3)
17
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3) How are adolescents’ relationships with mothers and fathers associated with subse-
quent early sexual intercourse initiation? (Chapter 4)
4) How is sexual communication with friends associated with adolescents’ subsequent 
experiences with early sexual behaviors, and to what extent is this association ex-
plained by adolescents’ perceptions of sexual peer norms? (Chapter 5)
5) What are the differences and similarities in adolescents’ SRH behaviors and out-
comes, and psychosocial predictors thereof, across the Netherlands, the United 
States, and Brazil? (Chapter 6)
Data and Sample Descriptions
Data for Chapters 2 and 4 were collected as part of the Rotterdam Youth Monitor 
(RYM),35 a longitudinal youth health surveillance system that is incorporated into the 
preventive youth health care system of Rotterdam, one of the four largest cities in the 
Netherlands. For these studies that are described in Chapter 2 (n=2,141; Mage at T1=12.2 
years) and Chapter 4 (n=2,931; Mage at T1=12.5 years), data from two waves (T1=2008-
2009; T2=2010-2011) were used, with a 2-year interval between measurements. About 
half of the adolescents were from a non-Dutch ethnic background (i.e., 50.3%) and had 
a low educational level (i.e., 48.4%).
Data for Chapters 3 and 5 were collected as part of Project STARS (Studies on 
Trajectories of Adolescent Relationships and Sexuality), the first large-scale longitudinal 
study on adolescent sexual development, conducted in the Netherlands between 2010 
and 2015.33 In Project STARS, four waves of data were collected, with 6-month intervals 
between measurements (T1=Fall 2011, T2=Spring 2012, T3=Fall 2012, T4=Spring 
2013). For both studies, only secondary school students (n=1,132; Mage at T1=13.3 years) 
were selected from the Project STARS school sample. Chapter 3 included data from all 
four waves; Chapter 5 included data from the first three waves. Also in both studies, 
about 12.0% of adolescents were from a non-Dutch ethnic background and approxi-
mately 42.0% had a low educational level.
The study that is described in Chapter 6 included three large, nationally represen-
tative datasets, collected in the Netherlands (Sex under the age of 25, 2005),5 the US 
(Add Health: The National Longitudinal Study of Adolescent to Adult Health, 1996),36 
and Brazil (PeNSE: Pesquisa Nacional de Saúde do Escolar, 2015).10 From the Dutch 
cross-sectional study Sex under the age of 25, data from n=3,003 adolescents were 
collected using online self-report questionnaires. From the American longitudinal study 
Add Health, data from n=14,539 adolescents were used, which were collected using 
self-report questionnaires applied in-school at wave I, and through in-home interviews 
at wave II.36 In the Brazilian cross-sectional study PeNSE, data were collected from 
n=101,950 adolescents in 2015, using online self-report questionnaires. The pooled 
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analysis sample for Chapter 6 consisted of n=122,278 adolescents (Mage at T1=14.8 years), 
of whom the majority were from a non-European ethnic background.
Outline
Chapter 2 describes a two-wave longitudinal study that investigated the associations 
between physical activity and screen time behaviors with early sexual intercourse initia-
tion (research question 1), in a large sample of Dutch adolescents.
Chapter 3 includes a four-wave longitudinal study, in which bidirectional associa-
tions between adolescents’ psychological wellbeing (i.e., global self-esteem, physical 
self-esteem, and depression) and their experiences with early sexual behaviors were 
examined, among a sample of Dutch adolescents (research question 2). The combined 
effects of these psycho-social factors as predictors of early sexual behaviors and vice-
versa (i.e., the effects of early sexual behaviors on psycho-social wellbeing) were tested 
by parent–adolescent relationship quality to assess whether these associations differed 
between low- or high-quality relationships with parents.
The third research question is addressed in Chapter 4. This chapter assessed prospec-
tive associations between mother-adolescent relationship quality and father–adolescent 
relationship quality and early sexual intercourse initiation, among a sample of Dutch 
adolescents.
Chapter 5 describes a study that assessed indirect over-time associations between 
adolescents’ sexual communication with their friends and their experiences with early 
sexual behaviors through three types of sexual peer norms (research question 4). Specifi-
cally, in this chapter it was investigated whether the association between adolescents’ 
sexual communication with their friends and their experiences with early sexual behav-
iors was explained by adolescents’ perceptions of their peers’ sexual behaviors (descrip-
tive norms), peers’ approval of sexual behaviors (injunctive norms), and experienced 
pressure from peers to have sex (peer pressure).
The fifth research question is addressed in Chapter 6. This chapter investigated five 
SRH behaviors and outcomes of adolescents, and six psycho-social predictors thereof, 
across the Netherlands, the US, and Brazil. The combined effects of all psycho-social 
factors as predictors of adolescents’ SRH behaviors and outcomes were tested by country 
to examine whether the associations between psycho-social predictors and adolescents’ 
SRH behaviors and outcomes differed across the Netherlands, the US, and Brazil.
Throughout the studies described in Chapters 2–5, gender differences in the associa-
tions between ecological factors and adolescents’ SRH behaviors and outcomes were 
examined to assess whether these associations differed for boys and girls. Our consistent 
examination of gender differences and similarities relates to the fact that, in research 
on adolescent sexuality, in general, gender differences are expected.34 This is because 
the culture of sexual double standards exists in many societies.34 Accordingly, boys are 
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normally granted more sexual freedom and praised for engaging in sexual behaviors, 
whereas girls often suffer sexual restrictions and tend to be negatively judged when 
they engage in sexual behaviors.34 Thus, we expected that adolescents’ experiences with 
sexual behaviors, and ecological predictors thereof, would be different between boys 
and girls.34
The final Chapter of this thesis summarizes the findings of the five studies and 
implications for future research and public health policies and practice.
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Abstract
Objectives
To assess the prospective associations of physical activity behaviors and screen time 
with early sexual intercourse (i.e., before 15 years), in a large sample of adolescents.
Methods
We used two waves of data of the Rotterdam Youth Monitor, a longitudinal study 
conducted in the Netherlands. The analysis sample consisted of 2,141 adolescents aged 
12 to 14 years (mean age at baseline=12.2 years, SD=0.43). Physical activity (e.g., sports 
outside school), screen time (e.g., computer use), and early sexual intercourse were as-
sessed by means of self-report questionnaires. Logistic regression models were tested 
to assess the associations of physical activity behaviors and screen time (separately and 
simultaneously) with early sexual intercourse, controlling for confounders (i.e., socio-
demographics, substance use). Interaction effects with gender were tested to assess 
whether these associations differed significantly for boys and girls.
Results
Only sports club membership was a significant predictor of early sexual intercourse, 
the other physical activity behaviors were not. Adolescents (both boys and girls) who 
were members of a sports club (OR=2.17; 95% CI=1.33, 3.56) were more likely to have 
early sex. Significant gender-interaction effects indicated that boys who watched TV ≥2 
hours/day (OR=2.00; 95% CI=1.08, 3.68) and girls who used the computer ≥2 hours/day 
(OR=3.92; 95% CI=1.76, 8.69) were also significantly more likely to engage in early 
sex.
Conclusions
These findings have implications for professionals in general pediatric healthcare, 
sexual health educators, policy makers, and parents, who should be aware of these pos-
sible prospective links between sports club membership, TV watching (for boys), and 
computer use (for girls) and early sexual intercourse. However, more research is needed. 
Continued research on determinants of adolescents’ early sexual intercourse initiation 
can contribute to the strategies aimed at the improvement of adolescents’ healthy sexual 
development and behaviors.
27
Adolescents’ Physical Activity, Screen Time and Early Sexual Intercourse
Introduction
Early sexual intercourse has been associated with an increased risk of having 
multiple lifetime sexual partners, unprotected sex, acquiring sexually transmitted infec-
tions (STIs), unwanted pregnancy,1-6 and undesirable sexual outcomes, such as orgasm 
and sexual arousal problems.4 In addition, recent studies have found that early sexual 
intercourse is associated with depression and low-self-esteem.7-10 In light of the risks 
associated with early sexual intercourse initiation, the understanding of its determinants 
may contribute to the development of prevention and intervention strategies and policies 
aiming to improve adolescents’ sexual health.11 Established risk factors for early sexual 
intercourse include low parental educational level, low household income, single-parent 
family and poor quality of the parent-adolescent relationship.12-17 But according to the 
classic ecological model, many others environmental factors (e.g., leisure time activi-
ties) may also affect adolescents’ sexual development (e.g., early sexual intercourse).18 
However, few studies have analyzed the association between physical activity behaviors 
(e.g., sports participation outside school),11, 19-24 and sedentary behavior (e.g., screen 
time),25 with adolescents’ sexual intercourse. Regular physical activity has many benefits 
for adolescents’ physical,26, 27 and psychological health,28 such as improvement of the 
cardiorespiratory system,26 muscle strength,26 self-esteem,28 and self-confidence.28 In 
contrast, sedentary behaviors has often been identified as an important risk factor for 
diseases, such as cardiovascular diseases.29
Studies that investigated the associations between physical activity behaviors 
(e.g., sports participation outside school) and early sexual intercourse are conflict-
ing.11, 19-24, 27, 30 For instance, one study showed that the sports participation outside school 
was significantly associated with a lower likelihood of sexual intercourse.11 Contrary, 
another study showed that adolescents who participated in sports outside school were 
significantly more likely to engage in sexual intercourse.19 Other studies showed that 
girls (but not boys) who participated in sports outside school were less likely to report 
sexual intercourse, whereas for boys no significant association was found.20-23 One 
study showed no significant association between sports participation outside school and 
sexual intercourse.24 Studies that investigated the associations between screen time (e.g., 
computer use) and early sexual intercourse are scarce.25 A cross-sectional study showed 
that adolescents with high risk for internet addiction were more likely to have sexual 
intercourse.25
Limitations of the studies include the cross-sectional design; only one of these 
studies had a prospective design,11 and therefore evidence on the directionality of the 
associations is limited. In addition, the majority of these studies were conducted in the 
United States.11, 19-24 As cultural aspects, including the sexual double standard and the type 
of sex education offered in schools (e.g., comprehensive versus focused on abstinence 
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until marriage) may also influence adolescents’ sexual intercourse initiation, knowledge 
exclusively from one country may not be fully generalizable to adolescents from other 
countries. For instance, a cross-country comparison of the Netherlands and the United 
States showed that Dutch adolescents present relatively better sexual health outcomes 
than American adolescents.31 A possible explanation could be due to the longstanding 
tradition of openness toward adolescent sexuality,32 which can be seen in the provision 
of comprehensive sexual education in the Dutch secondary schools.33 In addition, Dutch 
parents generally have a more positive and opened view of sexuality; sexual intercourse 
initiation in adolescence is seen by Dutch parents as a natural path of adolescents’ sexual 
development.34 Thus they often provide more sexual education to their children.35 Fur-
thermore, none of these studies have investigated the associations of physical activity 
behaviors and screen time with early sexual intercourse, i.e., defined by the World Health 
Organization (WHO) as intercourse initiated before the age of 15 years,1-3 which is more 
likely to constitute a risk behavior than sexual intercourse per se.
This prospective study aimed to assess the associations of physical activity behaviors 
and screen time with early sexual intercourse in a large sample of adolescents. Because 
previous studies that investigated the associations between physical activity behaviors 
and sexual intercourse were conflicting,11, 19-24 we have no clear hypothesis regarding 
these associations. Regarding screen time, we hypothesized that adolescents who re-
ported more daily screen time would be more likely to report early sexual intercourse 
than adolescents who reported less daily screen time.25 Furthermore, previous studies 
have demonstrated that adolescents’ sexual development, including the initiation of 
sexual intercourse, differs for boys and girls.36-41 In the Netherlands, for instance, a study 
showed that boys initiate sexual intercourse significantly earlier than girls.41 These gen-
der differences in adolescents’ sexual intercourse initiation can be due to various reasons, 
including cultural aspects regarding sexuality (e.g., the sexual double standard).36-39 In 
many Western cultures, boys, generally, have more sexual freedom, and pressure from 
a young age onwards to form and prove their masculinity through sexual activities, 
whereas girls have more sexual restrictions.36-39 This sexual double standard could aid 
to explain why in many Western societies boys initiate sexual intercourse earlier than 
girls.36-39 Considering these gender differences in adolescent sexual development, in the 
current study, we assessed the prospective associations of physical activity behaviors and 
screen time with early sexual intercourse, for boys and girls separately, and moreover, 
tested whether these associations differed for boys and girls.
29
Adolescents’ Physical Activity, Screen Time and Early Sexual Intercourse
Methods
Study Design
A prospective study was conducted using data from the Rotterdam Youth Monitor 
(RYM). This is a longitudinal youth health surveillance system that is incorporated into 
the preventive youth healthcare system of Rotterdam.42 Its aim is to monitor the health, 
well-being, and behaviors of children and adolescents, to detect potential health risks 
and problems, and to take preventive measures.42 During the years of 2008-2009 (T1) 
and 2010-2011 (T2), the RYM conducted a prospective study in secondary schools of 
Rotterdam and surrounding regions. In this study, data were collected among a com-
munity sample of 8,272 adolescents at baseline, and 3,184 adolescents at follow-up. For 
the current study, data from both waves were used, with a two-year interval between 
the measurements. At T1, 76 secondary schools (100% schools’ participation rate) and 
8,272 students who were enrolled in the first year of secondary school (95% students’ 
participation rate) participated in the study. The main reason for non-response at baseline 
was students’ illness at the time of questionnaires application. At follow-up, 45 schools 
(59% schools’ participation rate) and 3,184 students who were enrolled in the third year 
of secondary school (38% students’ participation rate) participated in the study again. 
The main reason for non-response at follow-up was that some schools were unwilling 
to participate in the study again. Other reasons included: students’ absence at the time 
of the follow-up questionnaire administration (about 5%), students’ transfer to another 
school that did not participate at follow-up, or students’ repetition of a previous school 
year. Data were collected throughout the school year, except in the months of July and 
August (Dutch summer holidays). Administration of the questionnaires at schools were 
guided by trained researches, school nurses from the Municipal Public Health Service, 
and teachers.
Study Sample
For our analysis, we selected only students who participated at both measurements 
(n=3,184). In addition, to be able to predict the initiation of early sexual intercourse, 
i.e., before the age of 15 years,1-3, 43 we selected only participants who were younger 
than 15 years old at both T1 and T2 (n=1,001 excluded) and who had never had sexual 
intercourse at T1 (n=26 excluded). Furthermore, we excluded participants with miss-
ing information on sexual intercourse at T1 (n=7) and/or T2 (n=9). This led to 2,141 
adolescents for the analysis sample.
Ethics Statement
All data were collected within the government approved routine health examina-
tions of preventive youth health care system of Rotterdam. Observational research with 
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anonymous data gathered in routine health examinations of preventive youth health care 
system of Rotterdam, does not fall within the ambit of the Dutch Act on research involv-
ing human subjects and does not require the approval of an ethics review board. The data 
of the Rotterdam Youth Monitor Study is protected by the Municipal Health Service of 
Rotterdam, which follows the Code of Conduct Health Research, of The Netherlands. All 
records/information were anonymized and de-identified prior to analysis. The question-
naires were completed on a voluntary basis, and confidentiality of responses was guaran-
teed. Adolescents received verbal information about these questionnaires each time they 
were applied, whereas their parents received written information at every assessment 
point. Adolescents and their parents were free to refuse participation. The data became 
available in the context of the government approved routine health examinations of the 
preventive youth health care of Rotterdam. Separate informed consent was therefore not 
required.42 All records/information were anonymized and de-identified prior to analysis.
Measures
Physical Activity Behaviors. Physical activity behaviors were assessed by a set of 
4 questions in the self-report questionnaire on: 1) cycling to school; 2) time cycling to 
school; 3) sports club membership; and 4) sports participation outside school. Cycling 
to school was measured using one item: “How many days per week do you go to school 
by bike?”, (0=Never; 1=1 day; 2=2 days; 3=3 days; 4=4 days; 5=5 days). This variable 
was dichotomized (0=Never or 1=Ever). The time cycling to school was measured using 
one item “How long do you spend cycling to go and to go back from school?”, (1=Zero; 
2=<10 minutes; 3=10-20 minutes; 4=20-30 minutes; 5=30 minutes-1 hour; 6=>1 hour). 
This variable was dichotomized (0=<30 minutes/day; 1=≥30 minutes/day). Sports 
participation outside school was also measured using one item “How many days per 
week do you participate in sports outside school?”, (0=0 days; 1=1 day; 2=2 days; 3=3 
days; 4=4 days; 5=5 days; 6=6 days; 7=7 days). This variable was categorized into three 
categories (0=Never; 1=1-3 days/week; 2=4-7 days/week).
Screen Time Behaviors. Screen time included Television/Digital Versatile Disc 
(TV/DVD) watching and computer use (games, internet). TV/DVD watching was 
measured using one item “How many hours per day do you watch TV/DVD?”, (0=zero 
hours; 1=1 hour; 2=2 hours; 3=3 hours; 4=4 hours; 5=5 hours). Computer use was also 
measured using one item “How many hours per day do you use the computer (e.g., for 
games or internet)?”, (0=zero hours; 1=1 hour; 2=2 hours; 3=3 hours; 4=4 hours; 5=5 
hours). These variables were dichotomized (0=<2 hours/day or 1=≥2 hours/day.44, 45
Early Sexual Behavior. Early sexual intercourse was defined as intercourse initi-
ated under the age of 15 years as proposed by the WHO.1-3 This variable was measured 
using one item “Have you ever had sexual intercourse? (by sexual intercourse we mean 
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penile-vaginal intercourse)”, (0=No, never; 1=Yes, one time; 2=Yes, a couple of times; 
3=Yes, regularly). This variable was dichotomized (0=Never; 1=Ever).
Potential Confounders. Based on previous studies, the following variables were 
considered potential confounders in the associations of physical activity behaviors and 
screen time with early sexual intercourse: gender, age, educational level, ethnic back-
ground, single-parent family, smoking, alcohol use and marijuana use. Students who 
were enrolled in basic or theoretical pre-vocational education (VMBO) were classified as 
attending a low educational level. Students who were enrolled in the general secondary 
education (HAVO) or pre-university education (VWO) were classified as attending a high 
educational level.42, 46 According to the definition of Statistics Netherlands, adolescents 
were considered non-native Dutch if at least one of their parents was born abroad.42, 46 A 
detailed description of the original variables can be found in Supplement Table 1.
Statistical Analyses
Descriptive statistics were used to portray the characteristics of the study sample. 
Prospective associations of physical activity behaviors and screen time with early sexual 
intercourse were assessed by a series of logistic regression models, stratified by gender.
First, a model was tested containing the confounders (i.e., gender, age, educational 
level, ethnic background, single-parent family, smoking, alcohol and marijuana use) and 
the physical activity behaviors (i.e., Model 1). Second, a model was tested containing 
the confounders and the screen time variables (i.e., Model 2). A third model was tested 
containing the confounders, the physical activity behaviors, and the screen time variables 
simultaneously (i.e., Model 3). In addition, we tested model chi-square statistic for mod-
els (i.e., Models 1, 2, and 3) and the difference between Models 1 and 3, and between 
Models 2 and 3, to assess which model had the best fit in the stratified analysis. Model 
chi-square statistic shows how much the model is improved after new variables are 
added into the model. Significant difference (p<.05) between the models shows which 
model has the best fit. When the difference between two models is significant, the model 
with the highest chi-square values is the model with the best fit.
In addition, we tested gender-interaction effects (i.e., gender x physical activity, gen-
der x screen time, and gender x confounders) in the model with the best fit (i.e., Model 
3), using data from the total study sample (not stratified). All analyses were conducted in 
2015 with the Statistical Package for Social Sciences (SPSS) version 21.0 for Windows 
(IBM Corp., Armonk, NY, USA). A significance level of p<.05 was used to indicate 
significant effects.
Non-Response Analysis
Adolescents who were included in the prospective analysis sample (n=2,141) were 
compared with those who were excluded (n=6,131), using Chi-square tests. The results 
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of these tests showed that excluded adolescents were more often boys (X2=14.2, df=1, 
p<.001), more often had a low educational level (X2=420.0, df=1, p <.001), were more 
often native Dutch (X2=7.3, df=2, p<.05), more often lived with both parents (X2=57.0, 
df=1, p<.001), more often cycled to school (X2=10.5, df=1, p<.001), more often cycled to 
school <30 minutes/day (X2=44.1, df=1, p<.001), more often watched TV ≥2 hours/day 
(X2=80.1, df=1, p<.001), and more often used a computer ≥2 hours/day (X2=85.1, df=1, 
p<.001) than included adolescents. Differences in sports club membership (X2=1.1, 
df=1, p=.150) and sports participation outside school (X2=3.0, df=2, p=.220) were not 
statistically significant between included and excluded adolescents.
Results
Characteristic of the Study Sample
At baseline, mean age of adolescents was 12.2 years (SD=0.43). Additional char-
acteristics of the study sample at baseline and the differences between boys and girls, 
can be seen in Table 1. Several significant gender differences were found. Girls were 
more likely than boys to be non-native Dutch (p<.01), to report living in a single-parent 
family (p<.01), not to be members of a sports club (p<.001) and to never participate 
in sports outside school (p<.001). Regarding the adolescents’ early sexual intercourse 
initiation, boys were more likely than girls to report experience of sexual intercourse at 
T2 (p<.001).
Prospective Associations of Physical Activity and Screen Time Behaviors with 
Early Sexual Intercourse
Table 2 shows the logistic regression analyses of the associations of physical activ-
ity and screen time at baseline with early sexual intercourse at follow-up, stratified by 
gender.
Results of chi-square difference tests (Table 2) showed that Model 3 had a signifi-
cantly better model fit than Models 1 and 2, both for boys (∆χ21-3 (df)=2; p=.002), (∆χ
2
2-3 
(df)=5; p=.032), and for girls (∆χ21-3 (df)=2; p=.006). Therefore, only the results from 
Model 3 are presented below.
With regard to the potential confounders, Model 3 revealed that, boys (but not girls) 
who had low educational level were significantly more likely to engage in early sexual 
intercourse between T1 and T2 than boys who had high educational level (OR=2.29; 
95% CI=1.38, 3.81). In addition, Model 3 showed that boys and girls who lived in a 
single-parent family were significantly more likely to engage in early sexual intercourse 
between T1 and T2 than boys and girls who lived with both parents (ORboys=2.29; 95% 
CI=1.38, 3.81), (ORgirls=2.29; 95% CI=1.38, 3.81). Model 3 also showed that girls 
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(but not boys) who smoked were significantly more likely to engage in early sexual 
intercourse between T1 and T2 than girls who did not smoke (OR=6.12; 95% CI=2.91, 
12.83). Furthermore, Model 3 showed that boys (but not girls) who drink alcohol were 
significantly more likely to engage in early sexual intercourse between T1 and T2 than 
boys who did not drink alcohol (OR=2.14; 95% CI=1.09, 4.19). In the analyses for the 
total sample, we found significant interaction effects between gender and educational 
level (p=.010), and between gender and smoking (p=.009).
As can be seen in Table 2, Model 3 revealed that for boys and for girls, none of the 
physical activity behaviors were significantly associated with early sexual intercourse. 
We also found no significant interaction effects between gender and physical activity 
behaviors. Our results did show that sports club membership was a significant predictor 
of sexual intercourse initiation. Adolescents (both boys and girls) who were members of 
a sports club were significantly more likely to have early sexual intercourse (OR=2.17; 
95% CI=1.33, 3.56) than adolescents who were not members of a sports club (Table 3).
For screen time variables, Model 3 revealed that TV watching for boys, and computer 
use for girls were significantly associated with early sexual intercourse initiation. Boys 
who watched TV ≥2 hours/day were significantly more likely to engage in early sexual 
intercourse between T1 and T2 than boys who watched TV <2 hours/day (OR=2.00; 95% 
CI=1.08, 3.68). Girls who used computer ≥2 hours/day were significantly more likely to 
engage in early sexual intercourse between T1 and T2 than girls who used computer <2 
hours/day (OR=3.92; 95% CI=1.76, 8.69). We found two significant interaction effects 
between gender and TV watching (for boys only), (p=.026), and between gender and 
computer use (for girls only), (p=.030).
Discussion
This current study aimed to assess the prospective associations of physical activity 
behaviors and screen time with early sexual intercourse (i.e., sexual intercourse before 
15 years) in a large population of adolescents.
Gender Differences
In our study, a relatively small percentage of adolescents initiated sexual intercourse 
between T1 and T2. This may be explained by the relatively young age of our partici-
pants (i.e Mage at T1=12.2 years). In the Netherlands, the average age at which adolescents 
initiate sexual intercourse is 16.6 years.41 The fact that boys in our young sample were 
more likely to engage in early sexual intercourse (i.e., before 15 years) than girls is 
consistent with previous studies from different countries, including the Netherlands,41 
and the United States.19, 23, 47 This gender difference may be related to our use of self-
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reports about sexual behavior. The reliability of this method may be questioned, as boys 
are known to often over-report and girls to often under-report their sexual activities.48 
Alternatively, it may be related to the still existing sexual double standard. Recent studies 
on the sexual double standard during adolescence have shown that, in many societies, 
girls have gained more sexual freedom over the past decades, but despite this progress, 
the sexual double standard still exists, and in range of settings (e.g., schools), girls who 
start sexual intercourse at an early age may still be subjected to negative social sanctions 
or restrictions.36-39 In another direction, these studies have shown that boys have, indeed, 
more sexual freedom than girls, and normally gain a better reputation after they start 
having sexual intercourse. For boys, early sexual intercourse may thus be related to their 
need to prove their masculinity,23 whereas for girls, early sexual intercourse may bring 
more social costs (e.g., a bad reputation), and therefore, they may avoid the engagement 
in that behavior at an early age.49 Therefore, this well-recognized historical and cultural 
phenomenon of the sexual double standard may aid to explain our findings that boys 
were significantly more likely than girls to engage in early sexual intercourse.
Physical Activity Behaviors and Early Sexual Intercourse
We found that in the total study sample, only sports club membership was a significant 
predictor of early sexual intercourse, whereas the other physical activity behaviors (e.g., 
sports participation outside school) were not. Partially, in line with our finding, we found 
a cross-sectional study conducted in the United States, which also showed no associa-
tion between sports participation outside school and early sexual intercourse. Findings 
from studies that investigated the associations between physical activity behaviors and 
sexual intercourse are conflicting; the majority of these studies have a cross-sectional 
design,19-24 and were conducted in the United States.11, 19-24 Thus, to provide more insight 
about the role of physical activities in adolescents’ early sexual intercourse initiation, 
future studies could investigate the longitudinal associations between specific types of 
sports on early sexual initiation.
To the authors’ knowledge, no previous study investigated the associations between 
sports club membership and adolescents’ sexual behavior (e.g., sexual intercourse 
initiation). In the total study sample, adolescents who were members of a sports club 
were significantly more likely to engage in early sexual intercourse than adolescents 
who were not members of a sports club. A possible explanation for our finding could 
be that adolescents who play sports in the setting of a sports club may be more likely to 
spend considerable unsupervised spare time with peers than those who practice sports 
in a different setting. A sports club may not only be a place where adolescents practice 
physical activities, but it may also be a place where adolescents interact with potential 
sexual partners (e.g., in the bars of the sports club), which could facilitate early sexual 
experiences. Prospective studies conducted in America have indeed demonstrated that 
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adolescents who spent more unsupervised time with their peers were more likely to 
engage in sexual intercourse.19, 50, 51
Although is likely that the associations between physical activity behaviors and 
early sexual intercourse differ for boys and girls,20-23 in the present study, we did not 
find interaction effects of adolescents’ gender with physical activity behaviors and early 
sexual intercourse. Given that there was a small number of boys and girls initiating sex 
between T1 and T2, a possible explanation for this finding could be due to the lack of 
power. Future studies could assess the associations between physical activity behaviors 
and adolescents’ early sexual intercourse initiation in larger samples.
Screen Time Behaviors and Early Sexual Intercourse
We found that boys (but not girls) who watched TV ≥2 hours/day were significantly 
more likely to have early sexual intercourse than girls who watched TV <2 hours/day. 
This finding is partially line with previous studies that showed that a greater exposure to 
sexual content on TV/DVDs predicted sexual intercourse among adolescents (girls and 
boys).47, 52, 53 However, to our knowledge this is the first study showing these associations 
with early sexual intercourse. Rates of sexual content in TV programs may vary across 
countries, but watching TV ≥2 hours/day may increase the level of exposure to sexual 
content. Thus a possible explanation for our finding could be that an increased exposure 
to sexual content may create an illusion in adolescents’ minds that sexual intercourse is 
something crucial to daily life, which could be a stimulus for sexual intercourse.47 The 
fact that TV watching ≥2 hours/day was associated with an increased risk of early sexual 
intercourse for boys only (not for girls) may be explained by the co-viewing status. For 
instance, a study found that adolescents who watched TV at least once per week with a 
peer of the opposite sex were significantly more likely to engage in sexual intercourse 
than adolescents who did not watched TV weekly with a friend of the opposite sex.52 
The presence of an opposite-sex peer could strengthen the influence of the media (sexual 
content), and perhaps boys are more susceptible.52 However, this is difficult to ascertain 
because in our analysis we did not control for TV co-viewing status. An additional 
explanation for our finding may be an underlying lack of parental control in the life of 
their adolescent children.11, 54 This notion is supported by a prospective study showing 
that adolescents who had parental limitation of TV watching were less likely to report 
early sexual intercourse.54
We also found that girls (but not boys) who used computer ≥2 hours/day were sig-
nificantly more likely to engage in early sexual intercourse than boys who use computer 
<2 hours/day. Partially in line with our finding, a cross-sectional study also showed that 
adolescents at high risk for internet addiction (i.e., an indicator of screen time/computer 
use) were significantly more likely to have sexual intercourse.25 A possible explanation 
for our finding could be that girls who are greatly exposed to computer use ( e.g., high 
36
Chapter 2
internet use) may be more likely to contact a potential sexual partner online, as well as to 
be more solicited online for sex than boys who are highly exposed to computer use.55 We 
do not know, however, what the reasons were for girls’ computer use (e.g., homework, 
gaming, or viewing sexualized internet material). This is a relevant site for future studies.
Strengths and Limitations
To our knowledge, this is the first prospective study to assess the associations of 
physical activity behaviors and screen time (separately and simultaneously) with early 
sexual intercourse in a large sample of adolescents, for boys and girls. Furthermore, we 
were able to control for a wide range of potential confounders that have been associated 
with sexual intercourse. However, some limitations should be taken into account when 
interpreting the results. First, information on all variables was assessed by self-report 
questionnaires, which may have led to socially desirable answers. Second, early sexual 
intercourse was measured as a single indicator of sexual risk behavior. Third, compa-
rability of our findings with findings from other studies conducted in others countries 
is difficult because the definition of early sexual intercourse differs in the literature. 
Whereas we have used the definition proposed by WHO, other studies used distinct 
definitions. Finally, non-response analyses comparing participants and non-participants, 
showed differences in sociodemographic characteristics, physical activity behaviors, 
and screen time. Selective participation is a common problem in longitudinal research 
on adolescents sexual development.56 It may have affected our results; however, it is 
difficult to ascertain the consequences of selective participation because some features 
of non-participants could be considered a risk factor (e.g., excluded adolescents had 
more often low educational level at T1), and others a protective factor (e.g., excluded 
adolescents more often lived with both parents at T1).
Conclusions
The present study shows that for the whole sample (both boys and girls), only sports 
club membership was a significant predictor of early sexual intercourse, whereas the 
other physical activity behaviors were not. Adolescents who were members of a sports 
club were significantly more likely to have early sex. However, some predictors of early 
sexual intercourse were significant only for boys or girls. Specifically, boys who watched 
TV ≥2 hours/day and girls who used computer ≥2 hours/day were significantly more 
likely to engage in early sexual intercourse (i.e., before the age of 15 years, as proposed 
by the WHO). These findings have implications for professionals in general pediatric 
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healthcare, sexual health educators, policy makers, and parents, who should be aware 
of these possible prospective links between sports club membership, TV watching (for 
boys), and computer use (for girls) and early sexual intercourse. However, more re-
search is needed to better understand the mechanisms underlying these associations, for 
instance by more closely exploring the socio-contextual factors in sports clubs that may 
contribute to opportunities for early sexual activities. Furthermore, the assessment of the 
associations between different features of sports (e.g., individual versus collective) and 
early sexual initiation may also provide more evidence and understanding about whether 
the type of sports that adolescents participate in is relevant in relation to adolescents’ 
early sexual intercourse initiation. Also, further longitudinal studies examining the over-
time associations of physical activity behaviors and screen time with sexual develop-
ment, and the improvement of our understanding of gender and possible age differences 
therein, are important. Another important direction for future investigations includes the 
assessment of the associations of physical activities behaviors and screen time with early 
sexual intercourse in different countries, because socio-cultural aspects (e.g., offer of 
“comprehensive” versus “abstinence until marriage” sex education) may also influence 
effects of physical activities and screen time on the initiation of early sexual intercourse. 
Continued research on determinants of adolescents’ early sexual intercourse initiation 
can contribute to the strategies aimed at the improvement of adolescents’ healthy sexual 
development and behaviors.
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Table 1: Descriptive characteristics of the prospective analysis sample, and gender differences, at baseline 
(n=2,141)
Analysis sample
Total Boys Girls p value a
n %  N % n %
Confounders
Gender 2.141 100.0 1,030 48.1 1,111 51.9 -
Age
0=11-12 years 1,730 80.8 833 48.2 897 51.8 < .001
Educational Level
1=Low 852 39.8 393 46.1 459 53.9 .140
Ethnic background
1=Non-native Dutch 956 44.7 428 44.8 528 55.2 < .01
Single-parent family
1=Yes 440 20.6 182 41.4 258 58.6 < .01
Smoking
1=Yes 196 9.2 106 54.1 90 45.9 .081
Alcohol use
1=Yes 201 9.4 106 52.7 95 47.3 .180
Marijuana use
1=Yes 6 0.3 4 66.7 2 33.3 .364
Physical activity behaviors
Cycling to school
0=Never 416 19.4 192 46.2 224 53.8 .380
Time cycling to school
0=<30 minutes/day 1,486 69.6 716 48.2 770 51.8 .940
Sports club membership
0=No 769 36.0 286 37.2 483 62.8 < .001
Sports outside school
0=Never 226 10.6 63 27.9 163 72.1 < .001
Screen time
TV/DVD watching
1=≥2 hours/day 1,209 56.5 467 50.3 462 49.7 .083
Computer use
1=≥2 hours/day 1,047 49.0 519 47.6 572 52.4 .630
Sexual Behavior
Early sexual intercourse at T2
1=Ever 129 6.0 79 61.2 50 38.8 < .01
Note: Non-native Dutch included: Surinamese, Turkish, Dutch Antillean, Moroccan, Cape Verdean, and other 
ethnicities.
a Differences in characteristics measured at T1 between boys and girls by Chi-Square tests (categorical vari-
ables).
39
Adolescents’ Physical Activity, Screen Time and Early Sexual Intercourse
T
ab
le
 2
: R
es
ul
ts
 o
f l
og
is
ti
c 
re
gr
es
si
on
 a
na
ly
se
s 
of
 th
e 
pr
os
pe
ct
iv
e 
as
so
ci
at
io
ns
 o
f p
hy
si
ca
l a
ct
iv
it
y 
be
ha
vi
or
s 
an
d 
sc
re
en
 ti
m
e 
w
it
h 
ea
rl
y 
se
xu
al
 in
te
rc
ou
rs
e,
 s
tr
at
ifi
ed
 b
y 
ge
nd
er
 
(n
=
2,
14
1)
M
od
el
 1
a
M
od
el
 2
b
M
od
el
 3
c
O
R
 (
95
%
 C
I)
O
R
 (
95
%
 C
I)
O
R
 (
95
%
 C
I)
C
on
fo
un
de
rs
B
oy
s 
(n
=
1,
02
3)
G
ir
ls
 (
n=
1,
09
4)
B
oy
s 
(n
=
1,
02
5)
G
ir
ls
 (
n=
1,
09
7)
B
oy
s 
(n
=
1,
02
0)
G
ir
ls
 (
n=
1,
09
1)
A
ge
 (
0=
11
-1
2 
ye
ar
s)
13
-1
4 
ye
ar
s
1.
45
 (
0.
83
, 2
.5
4)
0.
84
 (
0.
37
, 1
.9
2)
1.
36
 (
0.
78
, 2
.3
6)
0.
80
 (
0.
35
, 1
.8
1)
1.
40
 (
0.
80
, 2
.4
6)
0.
84
 (
0.
36
, 1
.9
3)
E
du
ca
ti
on
al
 le
ve
l (
0=
H
ig
h)
L
ow
2.
51
 (
1.
52
, 4
.1
5)
**
*
0.
80
 (
0.
40
, 1
.6
0)
2.
17
 (
1.
33
, 3
.5
7)
**
0.
75
 (
0.
38
, 1
.4
6)
2.
29
 (
1.
38
, 3
.8
1)
**
0.
77
 (
0.
38
, 1
.5
5)
E
th
ni
c 
ba
ck
gr
ou
nd
 (
0=
N
at
iv
e 
D
ut
ch
)
N
on
-n
at
iv
e 
D
ut
ch
1.
68
 (
0.
98
, 2
.8
8)
0.
77
 (
0.
39
, 1
.5
5)
1.
49
 (
0.
90
, 2
.4
6)
0.
74
 (
0.
39
, 1
.3
9)
1.
47
 (
0.
85
, 2
.5
4)
0.
77
 (
0.
38
, 1
.5
7)
S
in
gl
e-
pa
re
nt
 f
am
il
y 
(0
=
N
o)
Y
es
1.
95
 (
1.
12
, 3
.3
9)
*
2.
31
 (
1.
21
, 4
.4
0)
*
1.
74
 (
1.
00
, 3
.0
1)
2.
18
 (
1.
15
, 4
.1
2)
*
1.
96
 (
1.
12
, 3
.4
3)
*
2.
14
 (
1.
12
, 4
.0
9)
*
S
m
ok
in
g 
(0
=
N
o)
Y
es
1.
73
 (
0.
89
, 3
.3
7)
7.
56
 (
3.
61
, 1
5.
79
)*
**
1.
70
 (
0.
88
, 3
.2
8)
6.
24
 (
3.
02
, 1
2.
86
)*
**
1.
62
 (
0.
84
, 3
.1
6)
6.
12
 (
2.
91
, 1
2.
83
)*
**
A
lc
oh
ol
 u
se
 (
0=
N
o)
Y
es
2.
30
 (
1.
18
, 4
.4
7)
*
1.
62
 (
0.
70
, 3
.7
4)
2.
05
 (
1.
06
, 3
.9
7)
*
1.
29
 (
0.
57
, 2
.9
4)
2.
14
 (
1.
09
, 4
.1
9)
*
1.
43
 (
0.
61
, 3
.3
5)
M
ar
ij
ua
na
 u
se
 (
0=
N
o)
Y
es
3.
80
 (
0.
45
, 3
2.
28
)
-
7.
36
 (
0.
85
, 6
3,
82
)
-
5.
44
 (
0.
60
, 4
9.
19
)
-
P
hy
si
ca
l a
ct
iv
it
y 
be
ha
vi
or
s
C
yc
li
ng
 to
 s
ch
oo
l (
0=
N
ev
er
)
E
ve
r
0.
62
 (
0.
35
, 1
.1
1)
0.
96
 (
0.
43
, 2
.2
0)
0.
65
 (
0.
36
, 1
.1
6)
1.
00
 (
0.
45
, 2
.2
6)
T
im
e 
cy
cl
in
g 
to
 s
ch
oo
l (
0=
<
30
 m
in
/d
ay
)
≥3
0 
m
in
ut
es
/d
ay
0.
92
 (
0.
50
, 1
.6
9)
0.
60
 (
0.
28
, 1
.2
7)
1.
03
 (
0.
56
, 1
.9
2)
0.
64
 (
0.
30
, 1
.3
9)
S
po
rt
s 
cl
ub
 m
em
be
rs
hi
p 
(0
=
N
o)
40
Chapter 2
T
ab
le
 2
: R
es
ul
ts
 o
f l
og
is
ti
c 
re
gr
es
si
on
 a
na
ly
se
s 
of
 th
e 
pr
os
pe
ct
iv
e 
as
so
ci
at
io
ns
 o
f p
hy
si
ca
l a
ct
iv
it
y 
be
ha
vi
or
s 
an
d 
sc
re
en
 ti
m
e 
w
it
h 
ea
rl
y 
se
xu
al
 in
te
rc
ou
rs
e,
 s
tr
at
ifi
ed
 b
y 
ge
nd
er
 
(n
=
2,
14
1)
: (
co
nt
in
ue
d)
M
od
el
 1
a
M
od
el
 2
b
M
od
el
 3
c
O
R
 (
95
%
 C
I)
O
R
 (
95
%
 C
I)
O
R
 (
95
%
 C
I)
Y
es
1.
90
 (
1.
00
, 3
.5
9)
1.
73
 (
0.
79
, 3
.7
9)
1.
96
 (
1.
03
, 3
.7
2)
1.
69
 (
0.
77
, 3
.7
1)
S
po
rt
s 
ou
ts
id
e 
sc
ho
ol
 (
0=
N
ev
er
)
1-
3 
da
ys
0.
80
 (
0.
24
, 2
.6
8)
0.
48
 (
0.
18
, 1
.3
0)
0.
89
 (
0.
26
, 3
.0
0)
0.
53
 (
0.
20
, 1
.4
3)
4-
7 
da
ys
1.
03
 (
0.
32
, 3
.3
7)
0.
67
 (
0.
24
, 1
.8
2)
1.
16
 (
0.
36
, 3
.8
2)
0.
74
 (
0.
27
, 2
.0
2)
Sc
re
en
 T
im
e
T
V
/D
V
D
 w
at
ch
in
g 
(0
=
<
2 
ho
ur
s/
da
y)
≥2
 h
ou
rs
/d
ay
2.
14
 (
1.
18
, 3
.9
0)
*
0.
68
 (
0.
35
, 1
.3
2)
2.
00
 (
1.
08
, 3
.6
8)
*
0.
70
 (
0.
35
, 1
.3
9)
C
om
pu
te
r 
us
e 
(0
=
<
2 
ho
ur
s/
da
y)
≥2
 h
ou
rs
/d
ay
1.
24
 (
0.
75
, 2
.0
6)
4.
30
 (
1.
95
, 9
.4
4)
**
*
1.
35
 (
0.
80
, 2
.2
8)
3.
92
 (
1.
76
, 8
.6
9)
**
M
od
el
 d
X
2  (
12
)=
 55
.3
4*
**
X
2  (
12
)=
 53
.9
6*
**
X
2  (
9)
=
 54
.9
2*
**
X
2  (
9)
=
 63
.4
8*
**
X
2  (
14
)=
 67
.1
0*
**
X
2  (
14
)=
 64
.0
0*
**
N
ot
e:
 B
ol
d 
pr
in
t i
nd
ic
at
es
 s
ta
ti
st
ic
al
 s
ig
ni
fi
ca
nc
e.
 * p
<
.0
5 
**
p<
.0
1 
**
* p
<
.0
01
a  
M
od
el
 1
: 
In
cl
ud
ed
 c
on
fo
un
de
rs
 (
i.e
., 
ge
nd
er
, 
ag
e,
 e
du
ca
ti
on
al
 l
ev
el
, 
et
hn
ic
 b
ac
kg
ro
un
d,
 s
in
gl
e-
pa
re
nt
 f
am
il
y,
 s
m
ok
in
g,
 a
lc
oh
ol
, 
an
d 
m
ar
ij
ua
na
 u
se
) 
an
d 
ph
ys
ic
al
 a
ct
iv
it
y 
be
ha
vi
or
s.
b  M
od
el
 2
: I
nc
lu
de
d 
co
nf
ou
nd
er
s 
an
d 
sc
re
en
 ti
m
e 
va
ri
ab
le
s.
c  M
od
el
 3
: I
nc
lu
de
d 
co
nf
ou
nd
er
s 
an
d 
ph
ys
ic
al
 a
ct
iv
it
y 
be
ha
vi
or
s 
an
d 
sc
re
en
 ti
m
e 
va
ri
ab
le
s 
si
m
ul
ta
ne
ou
sl
y.
 d  
A
ss
es
sm
en
t o
f 
th
e 
m
od
el
 fi
t, 
us
in
g 
C
hi
-s
qu
ar
e 
di
ff
er
en
ce
 te
st
s.
41
Adolescents’ Physical Activity, Screen Time and Early Sexual Intercourse
Table 3: Results of logistic regression analyses of the prospective associations of physical activity behaviors 
and Screen time with early sexual intercourse, for the total study sample (n=2,141)
Early sexual intercourse
Model 3 a
OR (95% CI)
(n=2,111)
Confounders
Gender (0=Girls)
Boys 1.73 (1.16, 2.59)**
Age (0=11-12 years)
13-14 years 1.19 (0.75, 1.88)
Educational level (0=High)
Low 1.60 (1.07, 2.38)*
Ethnic background (0=Native Dutch)
Non-native Dutch 1.20 (0.79, 1.83)
Single-parent family (0=No)
Yes 2.04 (1.35, 3.08)**
Smoking (0=No)
Yes 2.75 (1.70, 4.42)***
Alcohol use (0=No)
Yes 1.82 (1.09, 3.05)*
Marijuana use (0=No)
Yes 2.03 (0.29, 14.20)
Physical activity behaviors
Cycling to school (0=Never)
Ever 0.78 (0.49, 1.23)
Time cycling to school (0=<30 min/day)
≥30 minutes/day 0.87 (0.54, 1.40)
Sports club membership (0=No)
Yes 2.17 (1.33, 3.56)**
Sports outside school (0=Never)
1-3 days 0.58 (0.28, 1.21)
4-7 days 0.80 (0.39, 1.66)
Screen Time
TV/DVD watching (0=<2 hours/day)
≥2 hours/day 1.28 (0.82, 1.99)
Computer use (0=<2 hours/day)
≥2 hours/day 1.98 (1.29, 3.02)**
Note: Bold print indicates statistical significance. *p<.05, **p<.01, ***p<.001
a Model 3: Included confounders (i.e., gender, age, educational level, ethnic background, single-parent family, 
smoking, alcohol, and marijuana use), and physical activity behaviors and screen time variables simultane-
ously.
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Supplement Table 1: Description of the original variables
Variables Items Questions Response 
options
Cutt-offs 
dichotomous
Physical 
Activity 
Behaviors
Cycling to 
school
How many days/week do go to sschool 
by bike?
Zero Never
1 day Ever
2 days
3 days
4 days
5 days
Timing cycling 
to school
How long do you spend cycling to go/
go back from school?
< 10 minutes
10-20 minutes
20-30 minutes <30 minutes/
day
30 minutes-1 
hour
≥30 minutes/
day
> 1 hour
Sports club 
membership
Are you a member of a sports club? 
(i.e., whether adolescents had a paid 
membership of a sports club).
No No
Yes Yes
Sports outside 
school
How many days/week do you 
participate in sports outside school?
Zero
Never
1 day
2 days
3 days 1-3 days/
week
4 days 4-7 days/
week
5 days
6 daya
7 days
Screen Time TV/DVD 
watching
How many hours/day do you watch 
TV/DVD?
Zero
< 1 hour
1 hour <2 hours/day
2 hours ≥2 hours/day
3 hours
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Supplement Table 1: Description of the original variables (continued)
Variables Items Questions Response 
options
Cutt-offs 
dichotomous
4 hours
5 hours
Screen Time Computer use How many hours/day do you use 
computer (games, internet)?
Zero
< 1 hour
1 hour <2 hours/day
2 hours ≥2 hours/day
3 hours
4 hours
5 hours
Sexual 
Behavior
Early sexual 
intercourse
Have you ever had sexual intercourse 
(we mean penile-vaginal intercourse)?
No, never Never
Yes, 1 time Ever
Yes, a couple of 
times
Yes, regularly
Potential 
Confounders
Gender Are you a boy ir a girl? Boy Boy
Girl Girl
Age How old are you? 11 years
12 years 11-12 years
13 years 13-14 years
14 years
15 years Excluded
16 years
17 years
≥18 years
Educational 
Level
Indicate in which class you are and 
what kind of educational level you 
follow
VMBO-
vocational
VMBO-
theoretical
VMBO/HAVO Low
HAVO/VWO High
VWO
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Supplement Table 1: Description of the original variables (continued)
Variables Items Questions Response 
options
Cutt-offs 
dichotomous
Ethnic 
Background
In what country were you born? Netherlands Native-Dutch
Suriname Non-native 
Dutch
Dutch Antilles of 
Aruda
Morocco
Turkey
Cape Verde
Other
Potential 
Confounders
Single-parent 
family
Do you live with mother and father? Yes, I live with 
my father and 
mother
Yes
Yes, but 
sometimes I live 
with my mother 
and sometimes 
with my father
No
No, I live with 
my father
No, I live with 
my mother
No, I live with 
my father and 
stepmother/
friend
No, I live with 
my mother and 
stepfather.friend
No, I live with 
other
Smoking Have you ever smoked (cigarette)? No, I have never 
smoked
No
Yes, I smoked 1 
or 2 times
Yes
I smoke 
occasionally
I smoke daily
Alcohol Do you sometimes drink alcohol? No, never No
Yes, sometimes Yes
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Supplement Table 1: Description of the original variables (continued)
Variables Items Questions Response 
options
Cutt-offs 
dichotomous
Marijuana Have you used marijuana? Never No
1-2 times Yes
3-4 times
5-6 times
7-10 times
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Abstract
Purpose
Assessing bidirectional longitudinal associations between early sexual behaviors 
(≤16.0 years) and psychological wellbeing (global self-esteem, physical self-esteem, de-
pression) among 716 adolescents, and the direct and buffering effect of parent-adolescent 
relationship quality.
Methods
We used data from Project STARS, a longitudinal study on adolescent sexual devel-
opment in the Netherlands. Participants were 11.0-16.0 years old (mean age at T1=13.3 
years). Self-reports from four waves of online questionnaires were used. Bidirectional 
longitudinal associations were assessed by linear mixed-effects models.
Results
At most waves, boys had significantly higher levels of psychological wellbeing than 
girls, but genders did not differ in experience with sexual behaviors. Engagement in early 
sexual behaviors did not predict lower levels of psychological wellbeing over time, and 
lower levels of psychological wellbeing did not predict more engagement in early sexual 
behaviors over time. Parent-adolescent relationship quality did not moderate these as-
sociations in either direction, although we found a significant direct effect, in which a 
higher-quality parent-adolescent relationship predicted more optimal levels of the three 
indicators of adolescents’ psychological wellbeing (but not lower levels of early sexual 
activity) over time.
Conclusions
Our results show that, among Dutch adolescents, early sexual behaviors and psycho-
logical wellbeing were not interrelated. This may be explained by socio-cultural aspects 
of Dutch society, such as more normalization of sexual behaviors during adolescence. 
As a result, early sexual activity in and of itself was not related to lower psychological 
wellbeing over time. Yet, cross-cultural differences in links between adolescent sexuality 
and wellbeing should be further investigated.
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Introduction
Normative adolescent development includes experiences with intimate relationships 
and sexual behaviors.1 However, the engagement in sexual behaviors at an early age 
(i.e., before or at the age of 16.0 years) is associated with risky sexual behaviors, such as 
unprotected sex,2 and negative implications for adolescents’ health, including sexually 
transmitted infections (STIs),3 and unwanted pregnancy.4 Youths who initiate sexual be-
haviors during early (i.e., 10.0-14.0 years) and middle adolescence (15.0-16.0 years) are 
more likely to engage in risky sexual behaviors.2 This may be related to their relatively 
limited knowledge about the risks involved in sexual activities, and experiencing more 
difficulty in negotiating condom use with their partners.5, 6 In addition, they may not be 
cognitively and emotionally “ready” to make responsible and healthy sexual decisions 
(e.g., decisions related to consensual and safe sex).7
Besides the negative implications of early sexual behaviors for adolescents’ sexual 
health, some studies have suggested that early sexual activity is also associated with 
suboptimal levels of psychological health.8-19 One of these studies found a link between 
early sexual behavior and higher levels of depression.10 The authors emphasized that, 
because of the cross-sectional design, both directions would be possible: psychological 
wellbeing affecting engagement in early sexual behaviors, or engagement in early sexual 
behaviors affecting psychological wellbeing.10 For instance, it is possible that youth with 
higher levels of depression would engage in early sexual behaviors more often, as a 
strategy to release stress, achieve valued relationships, and enhance positive feelings.10 
In another study, it was indeed argued that engaging in early sexual behaviors could 
affect psychological wellbeing because, for younger adolescents (i.e., ≤16.0 years), early 
sexual encounters can be stressful life events.12
However, as most previous studies have used a cross-sectional design, they were 
not able to ascertain the directionally of the associations between early sexual behaviors 
and psychological wellbeing.9-11 To the authors’ knowledge, so far, only two longitudinal 
studies have assessed how engagement in early sexual behaviors predicts psychologi-
cal wellbeing over time.12, 13 These studies have found that early engagement in sexual 
behaviors predicted lower self-esteem and higher depression later on.12, 13 Yet, so far, 
no longitudinal study has investigated how psychological wellbeing may predict early 
sexual behaviors. Thus, the first goal of the current study was to assess bidirectional 
longitudinal associations between adolescents’ experience with early sexual behaviors 
(i.e., ≤16.0 years) and their psychological wellbeing (i.e., global self-esteem, physical 
self-esteem, and depression). Based on previous studies, we hypothesized that more 
optimal psychological wellbeing (i.e., higher levels of global and physical self-esteem, 
and lower levels of depression) would be associated with less engagement in early sexual 
behaviors over time, and vice versa.12, 13
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Furthermore, ecological systems theories emphasize that adolescent development, 
including sexual development, is affected by social contexts, including the family 
system.20 In line with these theories, empirical studies have demonstrated that a high-
quality relationship between adolescents and their parents—characterized by high levels 
of warmth, closeness, and support—is related to later sexual behaviors,21-24 and higher 
psychological wellbeing (e.g., higher levels of self-esteem).15 In addition, a literature 
review has suggested that high-quality relationships with parents may buffer the associa-
tions between early sexual activity and psychological wellbeing. This means that among 
adolescents engaging in early sexual behaviors, those with a higher-quality relationship 
with their parents may have lower levels of, for instance, depression.24
Possible mechanisms by which high-quality relationships with parents may affect 
adolescents’ sexual behaviors and psychological wellbeing may include the provision 
of positive environments with resources of support, which stimulates a more optimal 
wellbeing,24 and responsible sexual decisions, such as engaging in sexual intercourse 
later.15, 21 Therefore, the second goal of the current study was to investigate both the 
direct and moderating (i.e., buffering) effects of parent-adolescent relationship quality 
on early sexual behavior experience and psychological wellbeing, and the bidirectional 
associations between them. We hypothesized that these associations (in both directions) 
would be attenuated for adolescents with a high-quality relationship with their parents, 
meaning that for those adolescents, less optimal psychological wellbeing would be less 
strongly associated with early sexual activity, and engaging in early sexual behaviors 
would be less strongly related to their psychological wellbeing.15
Finally, previous studies have suggested that early engagement in sexual behaviors 
is associated with suboptimal psychological wellbeing for girls, but not for boys.12-14 This 
may be because, in general, girls are more sensitive to stressful life events than boys.14 
Further, sexual double standards–in which boys are encouraged to initiate sexual behav-
iors to prove their masculinity, and are often praised for their sexual activities, while girls 
often meet sexual restrictions, and are judged negatively for being sexually active–still 
exist in many western societies.25 Thus, engaging in early sexual behaviors may be more 
socially stressful for girls than for boys, affecting girls’ psychological wellbeing more.14 
To test this, the third goal of the current study was to investigate gender differences 
in bidirectional associations between adolescents’ sexual behavior experience and their 
psychological wellbeing. Consistent with previous studies, we hypothesized that these 
associations (in both directions) would be stronger for girls than for boys.12-14
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Methods
Data for the present study were collected as part of Project STARS (Studies on 
Trajectories of Adolescent Relationships and Sexuality), a large-scale longitudinal 
study on adolescent sexual development, conducted in the Netherlands between 2010 
and 2015. We used data from all four waves, collected among a school-based sample 
of 1,297 10-19-year-old adolescents, with six-month intervals between measurements 
(T1=Fall 2011, T2=Spring 2012, T3=Fall 2012, T4=Spring 2013). Participants were 
recruited from four secondary and eight elementary schools throughout the country. 
Adolescents and their parents received letters, brochures, and flyers describing the 
aims of the study. Parents received a form on which they could indicate if they did not 
want their child to participate in the study (i.e., passive informed consent).26 Less than 
7.0% of the approached adolescents decided not to participate or were not allowed to 
take part in the study by their parents. Data collection was supervised by researchers in 
order to introduce the study and the procedure, answer questions, and ensure maximum 
privacy. The questionnaires were completed on a voluntary basis, and confidentiality 
of the responses was guaranteed, as was the option to withdraw participation at any 
time. Adolescents completed online questionnaires in the classroom. After participation, 
adolescents received a book gift certificate (€5,00 at T1–€12,50 at T4). To curtail the 
length of the questionnaire and to minimize potential data loss due to weariness, at T1 
and T2, the number of items was reduced for several scales with the use of a planned 
missing design.27 Project STARS was approved by the ethics board of Utrecht University 
in the Netherlands.
Study Sample
For our prospective analysis sample, we selected only secondary school students 
(n=1,132), as the questionnaire for elementary school students (n=165) did not include 
all investigated instruments. Further, to be able to investigate adolescents’ experiences 
with early sexual behaviors, we selected only adolescents ≤16.0 years old at all four 
waves (n=400 excluded). Moreover, there were some inconsistencies in adolescents’ 
reports of their sexual behaviors (n=44). In some cases (n=28), corrections were pos-
sible, for instance when adolescents reported experience with sexual behaviors in all 
four waves, but the total number of sexual behaviors varied across waves (e.g., reporting 
experience with two sexual behaviors at T1, three sexual behaviors at T2 and at T4, but 
only one sexual behavior at T3). In such cases, we replaced the “inconsistent” value by 
the most conservative value (in the given example, we replaced the value of “1” at T3 
by “3”). However, we did not have sufficient information to correct all inconsistencies 
(n=16 excluded). This resulted in a final prospective analysis sample of 716 adolescents 
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aged 11.0 to 16.0 years across all four waves (mean at T1=13.3 years, SD=0.57, and 
mean age at T4=14.8 years, SD=0.57).
Measures
Sexual Experience. To assess adolescents’ experiences with sexual behaviors, par-
ticipants were asked: “Have you ever had sex with another person? With sex we mean 
everything from touching and caressing to intercourse” (0=no, 1=yes).22 Participants who 
answered “yes” subsequently reported on their experience with four non-coital and coital 
sexual behaviors: 1) naked touching or caressing (0=no, 1=yes); 2) manual sex (0=no, 
1=yes); 3) oral sex (0=no, 1=yes), and 4) vaginal intercourse (0=no, 1=yes). The scores 
on the four items were summed into one variable, indicating the level of adolescents’ 
experience with these four behaviors (0=experience with no sexual behavior, 4=experi-
ence with all sexual behaviors).22 Cronbach’s alphas varied from .82 (minimum) to .91 
(maximum) across T1-T4, indicating a good internal consistency of the item-relations. A 
higher scale score indicated a higher level of experience with various sexual behaviors.
Global Self-Esteem. Adolescents’ global self-esteem was assessed with an adapted 
version of the validated Harter’s Self-Perception Profile for Adolescents (SPPA).15, 28, 29 
This instrument consisted of five items with a 5-scale response (e.g., “I’m often dis-
appointed with myself”; 1=completely not true, 5=completely true). For this scale, a 
planned missingness (PM) design was implemented at T1 and T2: Participants were 
randomly assigned to three groups that completed a different combination of three items 
from the original 5-item scale (e.g., one core item and two randomly selected items). 
After negative items were reversed, average scale scores were computed based on the 
three items completed by each participant (α’s varied from .77 to .78). Higher scale 
scores meant higher levels of global self-esteem.
Physical Self-Esteem. Adolescents’ physical self-esteem was also assessed with the 
adapted version of Harter’s SPPA, also consisting of five items with a 5-scale response 
(e.g., “I’m pretty happy with my appearance”; 1=completely not true, 5=completely 
true).28, 29 Physical self-esteem was operationalized in the same way as global self-esteem 
(α’s varied from .78 to .84). Higher scale scores indicated higher levels of physical self-
esteem.
Depression. Adolescents’ depression was measured using the Depressive Mood List 
(DML),30, 31 including six items with a 5-scale response (e.g., “I often feel too tired to 
do things”; 0=never, 4=always). Depression was operationalized in the same way as the 
other psychological wellbeing measures (α’s varied from .71 to .74). Higher average 
scale scores indicated higher levels of depression.
Parent-Adolescent Relationship Quality. The overall quality of adolescents’ 
relationship with their parents was assessed at T1 with the Network of Relationship 
Inventory (NRI).22, 23 Two subscales were used (Satisfaction and Conflict), consisting of 
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three items each (Satisfaction example-item: “How satisfied are you with the relationship 
with your mother/father?”, Conflict example-item: “How much do you and your mother/
father argue with each other?”; 1=none, 6=the most). Adolescents answered the items 
either for their mother or their father, based on their selection of who spent most time 
with them and had most caring tasks for them (most selected their mothers: 87.6%). 
After reversing the items for the Conflict subscale, the six items were averaged into 
one parent-adolescent relationship-score (α=.83 at T1). A higher mean score reflected a 
higher overall relationship quality.
Data Analysis
Missing value analysis indicated that, among the final analysis sample, there were 
no missing values for age, gender, educational level, and ethnic background. However, 
some T1-values were missing for family structure (5.8%), parent-adolescent relationship 
quality (7.6%), and sexual behaviors (6.1%). Among the psychological wellbeing indica-
tors, there were two types of missing values: 1) non-planned, in which missingness was 
due to absence, and 2) planned, in which missingness was due to the planned missingness 
design. The non-planned missingness at T1 (i.e., 5.7% for global self-esteem, physical 
self-esteem, and depression) was completely at random (MCAR). The planned missing-
ness at T1 was MCAR for all items, except for global self-esteem; percentages were: 
36.0-70.0% for global self-esteem, 57.8-70.0% for physical self-esteem, and 38.5-70.1% 
for depression. All missing values at T1 were imputed using multiple imputation (across 
five sets), which is considered preferable over listwise deletion, even when values are not 
MCAR.33 Missing values in the T2-T4 outcome-variables (global self-esteem, physical 
self-esteem, depression, and sexual behaviors) were dealt with in the main analyses.
Chi-square tests and one-way ANOVA tests were performed to assess gender dif-
ferences in key variables. Longitudinal bidirectional associations between adolescents’ 
experience with early sexual behaviors and their psychological wellbeing were inves-
tigated by linear mixed-effects model (LMM) analyses, which were conducted in two 
steps. First, we assessed bidirectional associations for the total sample in four models, 
reflecting the four outcomes (i.e., global self-esteem, physical self-esteem, depression, 
and sexual behaviors, respectively). Initially, we tested models containing only socio-
demographics: gender, age, educational level, ethnic background (Crude Models 1-4). 
After this, we tested models by adding family variables: family structure, and parent-
adolescent relationship quality (Basic Models 1-4). Finally, we tested the full models, 
by adding the main predictor(s): either early sexual behaviors (Full Models 1-3), or the 
three indicators of psychological wellbeing (Full Model 4). Second, we tested interaction 
effects by adding all interaction terms simultaneously to the Full Models. We tested 
interaction effects between relationship quality at T1 and the four main predictors (i.e., 
global self-esteem, physical self-esteem, depression, and sexual behaviors, respectively) 
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at T1 to assess whether the associations between early sexual behaviors and psychologi-
cal wellbeing differed across low- or high- quality relationships with parents. We also 
tested gender-interaction effects to assess whether the associations between adolescents’ 
experience with early sexual behaviors and their psychological wellbeing differed for 
boys and girls. In case of a significant interaction effect, we re-ran the Full Model sepa-
rately for adolescents with a low- or high-quality parent-adolescent relationship (i.e., 
M±1SD), or separately for boys and girls.
Below, we report the pooled LLM results (across the five multiple imputation 
datasets). These typically only yield unstandardized regression coefficients, however, 
standardized regression coefficients were obtained by standardizing all variables before 
the LLM analyses. A significance level of p<.05 was used to indicate significant effects. 
All analyses were performed using the SPSS, version 21.
Results
Analysis Sample Characteristics
At T1, 13 adolescents (1.8 %) were sexually experienced: 7 boys and 6 girls, all 
older than 13.3 years, which was the mean age at T1. Specifically, these 13 adolescents 
were 13.3–14.4 years (mean=13.7 years). At T4, 94 adolescents (13.3 %), 50 boys and 
44 girls, were sexually experienced. Thus, 81 adolescents (11.5 %), 43 boys and 38 
girls, became sexually experienced between T1 and T4. Additional characteristics of the 
analysis sample at T1, and differences between boys and girls can be seen in Tables 1-3. 
At all four time points, gender similarity was found in experience with sexual behaviors 
and parent-adolescent relationship quality. However, boys had significantly more opti-
mal levels of psychological wellbeing than girls: at all four time points, boys reported 
significantly higher levels of global and physical self-esteem, and at T2-T4 boys also 
reported significantly lower levels of depression than girls.
Bidirectional Associations Between Adolescents’ Sexual Behaviors and 
Psychological Wellbeing
Table 4 shows that early sexual behaviors at T1 did not significantly predict changes 
over time in any of the psychological wellbeing indicators. This was the case for both 
boys and girls, as shown by the non-significant gender-interaction effects (Supplement 
Table 1). Although a higher-quality parent-adolescent relationship at T1 significantly 
predicted more optimal levels of all three indicators of adolescents’ psychological 
wellbeing, non-significant moderation effects of parent-adolescent relationship quality 
(Supplement Table 1) indicated that the associations between early sexual behaviors and 
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psychological wellbeing did not differ across low- or high- quality relationships with 
parents.
Similarly, Table 5 shows that none of the psychological wellbeing indicators at 
T1 significantly predicted changes over time in adolescents’ experience with early 
sexual behaviors. Again, no significant moderation effects were found, neither of parent-
adolescent relationship quality, nor of gender, (Supplement Table 2) indicating that, the 
associations between psychological wellbeing and early sexual behaviors did not differ 
significantly across low- or high- quality relationships with parents or between boys and 
girls. Analyses of the bidirectional associations between early sexual behaviors and psy-
chological wellbeing were repeated among the total sample of secondary school students 
by including also adolescents aged 16.1-18.8 years old, to examine the robustness of 
our results. These sensitivity analyses (data not presented) showed similar results to the 
original ones, indicating that our original results were robust.
Discussion
In the current study, we assessed longitudinal bidirectional associations between 
adolescents’ experience with early sexual behaviors (i.e., ≤16.0 years) and their psycho-
logical wellbeing. Contrasting our hypotheses and previous findings,10, 12, 13, 19 our results 
revealed that early sexual behaviors and psychological wellbeing were not associated 
over time, in either direction. Below, we discuss three possible explanations for our 
findings.
First, due to the relatively young study sample (mean age at T1=13.3 years), only 13 
adolescents (1.8%) in our analysis sample reported experience with sexual behaviors at 
T1. Thus, our results may have been driven by a limited variation in adolescents’ sexual 
behaviors. However, sensitivity analyses, in which we have repeated the bidirectional 
associations between early sexual behaviors and psychological wellbeing among the 
total sample of adolescents by also including 16.1-18.8 years old, showed similar results, 
indicating that our original results were robust.
Second, the current study included a comprehensive measure of sexual behavior, 
ranging from touching and caressing to sexual intercourse. Although this better reflects 
adolescents’ sexual behavior trajectories than one item about sexual intercourse,5 it may 
be that “lower-risk” sexual behaviors, such as caressing, are less strongly related to 
psychological wellbeing than for instance intercourse, at this stage of adolescence.
Third, previous studies, demonstrating associations between adolescents’ experi-
ences with early sexual behaviors at baseline and suboptimal psychological wellbeing 
at follow-up, were conducted in the United States,12-14 whereas the current study was 
conducted in the Netherlands. Thus, another possible explanation for our results, which 
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show no associations between adolescents’ early sexual behaviors and their psychologi-
cal wellbeing, may be related to socio-cultural aspects.34-37 Generally, American society 
tends to be characterized by a relative disapproval of adolescent sexual behaviors, 
whereas Dutch society is characterized by more normalization of sexual behaviors in this 
life stage. For example, a comparative study among parents has revealed that American 
parents generally believed that engagement in sexual behaviors of 16.0-years-old adoles-
cents should be prohibited, whereas Dutch parents commonly accepted these behaviors 
when occurring within contexts of intimate relationships.34 It is possible that parental 
(dis)approval of adolescents’ sexual behaviors, as well as reasons and contexts in which 
they occur, such as age and (non)intimate relationships, may contribute to different link-
ages with psychological wellbeing.
Another example relates to public health policies and practices. In the United 
States, there are schools that support abstinence-until-marriage programs, whereas in 
the Netherlands, all schools are required by law to provide comprehensive sexuality 
education.36, 37 Because of these differences in educational policies and practices, and 
in socio-cultural environments of (dis)approval by which adolescent sexuality is seen, 
the experience of early sexual behaviors among Dutch adolescents may not be related to 
lower levels of psychological wellbeing as it may among American adolescents. More 
studies are needed to improve our understanding of how socio-cultural determinants 
within and across countries play a role in adolescent sexuality and wellbeing, and in-
terlinkages between these two, across adolescent development. Relevant directions for 
future studies encompass the investigation of parental attitudes toward youth sexuality, 
the type of sexuality education provided in schools, and gender-related issues, such as 
the prevalence of sexual double standards, and perceptions of masculinity/feminity.36-38
Further, countering our hypothesis,15, 21-23 we found that the links between early 
sexual behaviors and psychological wellbeing were non-significant, in either direction, 
regardless of the quality of adolescents’ relationship with their parents. Thus, no evi-
dence was found for a buffering effect of parent-adolescent relationship quality on these 
bidirectional associations. However, although higher-quality relationships were not 
linked with early sexual behaviors, we found a direct protective effect of a higher-quality 
parent-adolescent relationship at T1 on all three indicators of psychological wellbeing 
over time. This is consistent with socio-ecological theories,20 and previous empirical 
findings,15 and emphasizes the importance of a warm, close, and supportive relationships 
between adolescents and their parents for adolescents’ psychological wellbeing.39
Finally, in contrast with our hypothesis,12-14 our findings showed no differences 
between boys and girls. This, too, may be related to socio-cultural characteristics of the 
Netherlands, such as the relative normalization of adolescent sexual behaviors by Dutch 
parents,34 and possible lower prevalence of sexual double standards,35 which may explain 
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the gender similarity in the non-linkages between adolescents’ early sexual behaviors 
and their psychological wellbeing.
Strengths and Limitations
Major strengths of our study included the longitudinal design that allowed us to 
investigate whether adolescents’ engagement in early sexual behaviors was associated 
with their psychological wellbeing over time, and vice versa. Moreover, in line with 
the literature, we also assessed the moderating effects of parent-adolescent relationship 
quality and gender in the aforementioned associations, which allowed us to understand 
better for whom these associations existed (i.e., for all adolescents, or for subgroups). 
However, our study also has several limitations. First, adolescents were followed for 
an 18-month period. It may be that effects of early engagement in sexual behaviors 
on psychological wellbeing or other developmental outcomes can be observed later in 
life. Future studies on adolescent sexual development may increase the follow-up time, 
reflecting a life course approach. Second, our analysis sample consisted mostly of native-
Dutch adolescents, which hampers generalizability of our results to adolescents with dif-
ferent ethnic backgrounds. Finally, only self-report measures were included, which may 
have led to socially desirable answers.40 However, the longitudinal design of our study 
allowed us check the over-time validity of adolescents’ reports on their experience with 
sexual behaviors, after which we could exclude adolescents who reported inconsistently 
over time.
Conclusions
In the current study, early sexual activity in and of itself was not related to lower 
psychological wellbeing over time. But the types of sexual behaviors that young ado-
lescents engage in, their cognitive and emotional evaluation of these experiences, and 
the relational contexts in which they take place are important to investigate further, and 
may prove to be particularly important factors to focus on for educators, health care 
professionals, and parents.7
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Table 1: Descriptive Characteristics of the Prospective Analysis Sample and Gender Differences at T1
Boys (n=358 ) Girls (n=358)
pan % Mean (SD) n % Mean (SD)
Age
11–16 years 13.3 (0.58) 13.3 (0.57) .897
Educational Level b
Low 150 41.9 126 35.2 .039
High 208 58.1 232 64.8
Ethnic background c
Native Dutch 316 88.3 316 88.3 .546
Non-Native Dutch 42 11.7 42 11.7
Sexual Identity d
Heterosexual 292 98.3 307 99.7 .092
LGB 5 1.7 1 0.3
Family Structure e
Living with both biological parents 251 74.7 266 78.5 .144
Not living with both biological parents 85 25.3 73 21.5
Relationship Quality
1–6 4.65 (0.65) 4.73 (0.68) .139
Global Self-Esteem
1–5 4.24 (0.76) 3.91 (0.94) < .001
Physical Self-Esteem
1–5 3.67 (0.86) 3.20 (0.93) < .001
Depression
1–5 2.20 (0.71) 2.28 (0.77) .173
Sexual Behaviors
0–4 0.03 (0.23) 0.03 (0.25) .992
a Significance level of differences in characteristics measured at T1 between boys and girls by Chi-Square 
tests (categorical variables) and One-way ANOVA tests (continuous variables). Bold print indicates statistical 
significance: *p<.05 **p<.01 ***p<.001.
b Low educational level=pre-vocational education. High educational level=senior general education and pre-
university education.
c Native Dutch=adolescent and both parents born in the Netherlands. Non-Native Dutch=adolescent or at least 
one parent was not born in the Netherlands.
d Sexual Identity=assessed how adolescents described themselves: Heterosexual=boys attracted to girls, and 
girls attracted to boys. LGB=Lesbian (girls attracted to girls), Gay (boys attracted to boys), or Bisexual (at-
tracted to both boys and girls).
e Family Structure=assessed whether adolescents lived with both biological parents or not. This variable was 
dichotomized: 0=Living with both biological parents or 1=Not living with both biological parents.
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Table 2: Adolescents’ Reported Experiences with Sexual Behaviors at Each Measurement Occasion (T1–T4)
T1 T2 T3 T4
n % n % n % n %
Boys (n=358 )
No experience with any sexual behaviors 328 97.9 325 95.9 321 92.8 307 86.0
Experience with
Naked touching or caressing 7 2.1 8 2.4 22 6.4 43 12.0
Manual sex 3 0.9 9 2.7 20 5.8 40 11.2
Oral sex 1 0.3 8 2.4 13 3.8 25 7.0
Vaginal sexual intercourse 1 0.3 5 1.5 12 3.5 26 7.3
Total experience with sexual behaviors a 12 3.6 30 9.0 67 19.5 134 37.5
Girls (n=358 )
No experience with sexual behaviors 331 98.2 328 96.2 322 92.5 313 87.7
Experience with
Naked touching or caressing 4 1.2 9 2.6 23 6.6 42 11.8
Manual sex 4 1.2 12 3.5 23 6.6 38 10.6
Oral sex 3 0.9 6 1.8 13 3.7 21 5.9
Vaginal sexual intercourse 2 0.6 5 1.5 9 2.6 21 5.9
Total experience with sexual behaviors a 13 3.9 32 9.4 68 19.5 122 34.2
a These numbers and percentages do not add up to the total number of participants who reported experience 
with one or more sexual behaviors, because some adolescents had experience with more than one sexual be-
havior.
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Table 3: Sexual Behaviors, Psychological Wellbeing, and Parent-Adolescent Relationship Quality at T2-T4, 
for Boys and Girls
Boys (n=358) Girls (n=358)
Fa df1, df2Mean SD Mean SD
Sexual Behaviors
T2 0.08 0.42 0.08 0.44 0.00 1, 678
T3 0.17 0.69 0.17 0.69 0.08 1, 692
T4 0.38 1.04 0.34 0.98 0.19 1, 712
Global Self-Esteem
T2 4.23 0.78 3.74 0.99 49.38*** 1, 670
T3 4.23 0.71 3.83 0.89 44.06*** 1, 693
T4 4.16 0.76 3.76 0.89 42.46*** 1, 714
Physical Self-Esteem
T2 3.69 0.92 3.15 0.98 54.75*** 1, 670
T3 3.79 0.83 3.23 0.97 67.32*** 1, 685
T4 3.79 0.82 3.19 0.96 78.59*** 1, 707
Depression
T2 2.15 0.81 2.44 0.84 20.86*** 1, 670
T3 2.16 0.71 2.41 0.73 21.28*** 1, 684
T4 2.26 0.76 2.50 0.76 18.35*** 1, 707
Relationship Quality
T2 4.65 0.65 4.61 0.75 0.55 1, 676
T3 4.64 0.68 4.61 0.74 0.31 1, 693
T4 4.52 0.71 4.57 0.74 0.65 1, 714
a Significance level of differences in characteristics measured at T2-T4 between boys and girls by One-way 
ANOVA tests. Bold prints indicate statistical significance: *p<.05 **p<.01 ***p<.001.
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Table 4: Linear Mixed Model Results of Experience with Sexual Behaviors at T1 Predicting Psychological 
Wellbeing Over Time (Waves 1-4)
Crude Model 1:
Global Self-Esteem
Basic Model 1:
Global Self-Esteem
Full Model 1:
Global Self-Esteem
B (SE) β B (SE) β B (SE) β
Socio-demographics
Gender
(0=Girls)
0.40 (.06) 0.47*** 0.42 (.05) 0.49*** 0.43 (.05) 0.50***
Age 0.07 (.04) 0.05 0.09 (.04) 0.06* 0.09 (.05) 0.06*
Educational Level
(0=High)
0.01 (.05) 0.01 0.04 (.05) 0.05 0.04 (.05) 0.05
Ethnic background
(0=Non-native 
Dutch)
0.21 (.08) 0.24** 0.19 (.08) 0.22*** 0.19 (.08) 0.22*
Family environment
Family Structure
(0=Not living with 
both biological 
parents)
0.14 (.06) 0.16* 0.12 (.06) 0.14
Relationship Quality 0.21 (.04) 0.16*** 0.22 (.04) 0.17***
T1 Predictors
Sexual Behaviors -0.06 (.17) -0.01
Sexual Behaviors × 
Time
-0.01 (.04) -0.00
Crude Model 2:
Physical Self-Esteem
Basic Model 2:
Physical Self-Esteem
Full Model 2:
Physical Self-Esteem
B (SE) β B (SE) β B (SE) β
Socio-demographics
Gender
(0=Girls)
0.55 (.06) 0.59*** 0.56 (.06) 0.60*** 0.57 (.06) 0.60***
Age 0.05 (.05) 0.03 0.06 (.05) 0.04 0.07 (.05) 0.04
Educational Level
(0=High)
-0.01 (.06) -0.02 0.00 (.06) 0.00 0.01 (.06) 0.01
Ethnic background
(0=Non-native 
Dutch)
0.20 (.09) 0.21* 0.19 (.09) 0.20* 0.18 (.09) 0.20*
Family environment
Family Structure
(0=Not living with 
both biological 
parents)
0.07 (.07) 0.08 0.10 (.07) 0.10
Relationship Quality 0.11 (.04) 0.08* 0.12 (.04) 0.10*
T1 Predictors
Sexual Behaviors -0.02 (.17) -0.00
Sexual Behaviors × 
Time
-0.00 (.04) -0.01
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Table 4: Linear Mixed Model Results of Experience with Sexual Behaviors at T1 Predicting Psychological 
Wellbeing Over Time (Waves 1-4) (continued)
Crude Model 3:
Depression
Basic Model 3:
Depression
Full Model 3:
Depression
B (SE) β B (SE) β B (SE) β
Socio-demographics
Gender
(0=Girls)
-0.22 (.04) -0.28*** -0.24 (.05) -0.31*** -0.24 (.04) -0.31***
Age -0.00 (.04) -0.00 -0.01 (.04) -0.1 -0.02 (.04) -0.02
Educational Level
(0=High)
-0.01 (.04) -0.01 -0.04 (.05) -0.05 -0.04 (.04) -0.06
Ethnic background
(0=Non-native 
Dutch)
-0.15 (.06) -0.18* -0.12 (.07) -0.16 -0.12 (.06) -0.16
Family environment
Family Structure
(0=Not living with 
both biological 
parents)
-0.10 (.05) -0.14* -0.11 (.06) -0.15
Relationship Quality -0.22 (.04) -0.18*** -0.22 (.04) -0.19**
T1 Predictors
Sexual Behaviors 0.26 (.15) 0.08
Sexual Behaviors × 
Time
-0.06 (.04) -0.02
Notes: Bold prints indicate statistical significance: *p<.05 **p<.01 ***p<.001. Reference groups are equal to 
zero. B=unstandardized regression coefficients. SE=standard error. β=standardized regression coefficient.
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Table 5: Linear Mixed Model Results of Psychological Wellbeing at T1 Predicting Experience with Sexual 
Behaviors Over Time (Waves 1-4)
Crude Model 4:
Sexual Behaviors
Basic Model 4:
Sexual Behaviors
Full Model 4:
Sexual Behaviors
B (SE) β B (SE) β B (SE) β
Socio-demographics
Gender
(0=Girls)
0.00 (.02) 0.02 0.04 (.05) 0.05 0.01 (.02) 0.09
Age 0.06 (.02) 0.15*** 0.36 (.02) 0.39*** 0.06 (.02) 0.39***
Educational Level
(0=High)
0.06 (.02) 0.20** 0.18 (.05) 0.44*** 0.05 (.02) 0.44**
Ethnic background
(0=Non-native Dutch)
-0.01 (.03) -0.11 -0.10 (.07) -0.24 -0.01 (.03) -0.10
Family environment
Family Structure
(0=Not living with both 
biological parents)
-0.04 (.02) -0.22* -0.02 (.02) -0.22*
Relationship Quality -0.03 (.02) -0.10 -0.02 (.02) -0.06
T1 Predictors
Global Self-Esteem 0.04 (.02) 0.06
Global Self-Esteem × Time -0.02 (.01) -0.02
Physical Self-Esteem -0.00 (.01) -0.05
Physical Self-Esteem × 
Time
-0.01 (.01) -0.00
Depression 0.03 (.02) 0.08
Depression × Time -0.01 (.01) -0.01
Notes: Bold prints indicate statistical significance: *p<.05 **p<.01 ***p<.001. Reference groups are equal to 
zero. B=unstandardized regression coefficients. SE=standard error. β=standardized regression coefficient.
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Supplement Table 1: Linear Mixed Model Results of Experience with Sexual Behaviors at T1 Predicting 
Psychological Wellbeing Over Time (Waves 1-4): Models with Interaction Effects of Gender, and Relationship 
Quality
Full Model 1:
Global 
Self-Esteem
Full Model 2:
Physical 
Self-Esteem
Full Model 3:
Depression
B (SE) β B (SE) β B (SE) β
Socio-demographics
Gender
(0=Girls)
0.43 (.05) 0.50*** 0.56 (.06) 0.60*** -0.24 (.04) -0.31***
Age 0.09 (.05) 0.06* 0.07 (.05) 0.03 -0.02 (.03) -0.02
Educational Level
(0=High)
0.04 (.05) 0.05 0.01 (.06) 0.01 -0.05 (.04) -0.06
Ethnic background
(0=Non-native Dutch)
0.20 (.08) 0.23* 0.19 (.09) 0.20* -0.13 (.07) -0.16
Family Environment
Family Structure
(0=Not living with both biological parents)
0.12 (.07) 0.14 0.09 (.06) 0.09 -0.12 (.06) -0.15*
Relationship Quality 0.24 (.04) 0.18*** 0.14 (.05) 0.08** -0.22 (.04) -0.20***
T1 Predictors
Sexual Behaviors × Time -0.01 (.04) -0.00 -0.02 (.04) -0.00 -0.06 (.04) -0.02
Interaction Effects
Relationship Quality × Sexual Behaviors -0.20 (.11) -0.03 -0.12 (.14) -0.02 0.18 (.10) 0.03
Gender × Sexual Behaviors 0.09 (.20) 0.03 0.13 (.20) 0.06 -0.02 (.17) -0.01
Notes: Bold prints indicate statistical significance: *p<.05 **p<.01 ***p<.001. Reference groups are equal to 0. 
B=unstandardized regression coefficients. SE=standard error. β=standardized regression coefficients.
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Supplement Table 2: Linear Mixed Model Results of Psychological Wellbeing at T1 Predicting Experience 
with Sexual Behaviors Across Waves 1-4: Model with Interaction Effects of Gender, and Relationship Quality
Full Model 4:
Sexual Behaviors
B (SE) β
Socio-demographics
Gender
(0=Girls)
0.01 (.02) 0.01
Age 0.06 (.02) 0.14***
Educational Level
(0=High)
0.05 (.02) 0.19**
Ethnic background
(0=Non-native Dutch)
-0.01 (.03) -0.10
Family Environment
Family Structure
(0=Not living with both biological parents)
-0.02 (.02) -0.06
Relationship Quality -0.02 (.02) -0.06
T1 Predictors
Global Self-Esteem × Time -0.02 (.01) -0.02
Physical Self-Esteem × Time -0.01 (.01) -0.00
Depression × Time -0.01 (.01) -0.01
Interaction Effects
Relationship Quality × Global Self-Esteem 0.01 (.05) 0.01
Relationship Quality × Physical Self-Esteem 0.02 (.05) 0.02
Relationship Quality × Depression -0.04 (.04) -0.04
Gender × Global Self-Esteem 0.01 (.08) 0.01
Gender × Physical Self-Esteem 0.08 (.07) 0.08
Gender × Depression -0.00 (.09) -0.00
Notes: Bold prints indicate statistical significance: *p<.05 **p<.01 ***p<.001. Reference groups are equal to 0. 
B=unstandardized regression
coefficients. SE=standard error. β=standardized regression coefficient
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Abstract
Objectives
To assess the prospective associations between mother-adolescent and father-
adolescent relationship quality and early sexual intercourse initiation (i.e., ≤16 years) 
among a large sample of Dutch adolescents.
Methods
Two waves of data from the Rotterdam Youth Monitor, a longitudinal study in the 
Netherlands, were used. The analysis sample consisted of 2,931 adolescents aged 12-16 
years (Mage-T1=12.5 years, SD=0.61; Mage-T2=14.3 years, SD=0.60). Variables were as-
sessed by means of self-report questionnaires. Prospective associations between mother-
adolescent and father-adolescent relationships and early sexual initiation were assessed 
by logistic regression analyses, stratified by gender, controlling for various potential 
confounders.
Results
We found that only girls (not boys) having a higher-quality relationship with mothers 
were significantly less likely to have initiated early sexual intercourse between T1 and 
T2. Bivariate findings showed that both girls and boys having a higher-quality relation-
ship with their father at T1 were significantly less likely to have engaged in early sexual 
intercourse between T1 and T2, but when assessed multivariately, these associations 
were no longer significant, neither for boys nor for girls.
Conclusions
We found that a higher-quality relationship between adolescents and their parents, 
especially between mothers and daughters may help to protect against early sexual initia-
tion. Pediatricians and other healthcare professionals should be able to explain to parents 
that early sexual intercourse initiation can be associated with negative health outcomes, 
but that parents can play an important role in promoting healthy sexual behaviors.
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Introduction
Adolescence is a period in which many adolescents start exploring intimate relation-
ships and sexual behaviors, including intercourse.1, 2 Although the initiation of sexual 
intercourse is a normative step in adolescents’ sexual development,1, 2 early sexual inter-
course initiation (i.e., before the average age) may be problematic.3-12 Early sexual inter-
course has been associated with risky sexual behaviors (e.g., unprotected sex),3-6 Sexually 
Transmitted Infections (STIs),7-10 and unwanted pregnancy.7, 11 Early sexual starters tend 
to lack social, emotional and cognitive skills that are normally gained with general life 
experiences, including experiences with romantic and sexual partnerships.13-15 In addi-
tion, early sexual starters have limited knowledge about the risks involved in unprotected 
sexual intercourse, such as the possibility of contracting STIs.16 These specificities of 
young adolescents may partly explain why early sexual intercourse is associated with 
negative outcomes.13-16 Understanding the determinants of early sexual intercourse may 
contribute to promote effective preventive strategies to improve adolescents’ sexual 
health.
According to the ecological systems theory, both the social environment (e.g., family) 
and the quality of the relationships within the social environment (e.g., parent-adolescent 
relationships), play a role in adolescents’ sexual development.17 The literature consis-
tently shows that a poor parent-adolescent relationship quality – defined as adolescents’ 
perception of little warmth, support and closeness from their parents,18 is associated with 
a higher likelihood of engaging in sexual intercourse at an early age.19-23 However, the 
majority of studies on the parent-adolescent relationship quality and adolescents’ sexual 
behavior have focused only on the role of mothers.19-21 This can partly be explained by 
a cultural aspect: in many societies mothers are the primary caregivers of children, and 
the primary providers of education on sexuality, for both boys and girls.24-26 Recently, 
studies have begun to look at the role of fathers in adolescents’ sexual development, 
showing that, for instance, fathers’ involvement may positively affect their children’s 
sexual development.27-29 To the authors’ knowledge, two studies have investigated the 
association between the quality of the father-adolescent relationship and adolescents’ 
sexual intercourse initiation.27, 28 Two studies found that adolescents who reported higher-
quality relationship with their father at baseline (age=15-19 years) were less likely to 
report sexual intercourse experience at follow-up (age=16-19 years).27, 28 However, one 
study included girls only,28 and both studies were conducted in the United States.27, 28 As 
mother-adolescent and father-adolescent relationships may differ for boys and girls,19, 30-33 
and vary across cultures,34 results from these studies may not be generalizable to other 
countries.
In the present study, we assessed prospective associations between mother-adoles-
cent and father-adolescent relationship quality and early sexual intercourse initiation 
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among Dutch adolescents, defined as first sexual intercourse experience before or at 
the age of 16 years, which is the average age at which Dutch adolescents initiate sexual 
intercourse.35 Firstly, based on previous studies’ findings,19-23, 36, 37 we hypothesized that 
adolescents who would report a higher-quality relationship with their mother and/or 
father would be less likely to initiate early sexual intercourse ≤16 years. Secondly, as 
the literature also shows that the associations between parent-adolescent relationship 
quality and the timing of sexual intercourse are stronger for girls than for boys,19, 30-33 we 
hypothesized that a higher-quality relationship with their mother and/or father would be 
more strongly associated with a lower likelihood of engaging in early sexual intercourse 
for girls than for boys.
Methods
Study Design
We used data that were collected as part of the Rotterdam Youth Monitor (RYM), 
a longitudinal youth health surveillance system that is incorporated into the preventive 
youth healthcare system of Rotterdam, one of the four largest cities in the Netherlands.38, 39 
Data were collected among a community sample of adolescents who were enrolled in 
secondary schools located in Rotterdam and surroundings. For the present study, data 
from two waves were used, with a two-year interval between measurements. At T1 
(2008-2009), 76 schools and 8,272 students in the first year of secondary school partici-
pated in the measurement (i.e., 100% school and 95% student participation rate). At T2 
(2010-2011), 45 schools and 3,184 students participated in the follow-up measurement 
(i.e., 59% school and 38% student participation rate). The main reason for non-response 
at follow-up was that some schools were no longer able to participate.38 Administration 
of the questionnaires at schools was guided by trained researchers, school nurses from 
the Municipal Public Health Service, and teachers.
Study Sample
For our analyses, we selected only students who participated in both measurements 
(n=3,184). In addition, to be able to predict the initiation of early sexual intercourse (i.e., 
≤16 years),35 we selected only participants who never had sexual intercourse at T1 (n=70 
excluded) and who were ≤16 years old at both T1 and T2 (n=3 excluded). Furthermore, 
we excluded participants with missing information on: age at T1 and/or at T2 (n=3), 
mother-adolescent or father-adolescent relationship quality at T1 (n=167), and sexual 
intercourse at T1 and/or at T2 (n=10). Results from Chi-square tests and one-way ANO-
VAs showed that adolescents who were included in the final analysis sample (n=2,931) 
were more often younger (p<.01), enrolled in higher educational levels (p<.001), non-
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native Dutch (p<.001), more often lived with both biological parents (p<.001), and also 
reported a higher-quality relationship with their mother (p<.001) than adolescents who 
were excluded from the analyses (n=4,808).
Ethics Statement
Activities of the preventive youth healthcare system of Rotterdam, of which the 
RYM is part, have been approved by the Dutch government. The data of the RYM is 
protected by the Municipal Health Service of Rotterdam, which follows the Code of 
Conduct Health Research of the Netherlands. Adolescents received verbal information 
about the questionnaires each time they were applied, and their parents received writ-
ten information regarding every assessment. Adolescents and their parents were free to 
decline participation. The questionnaires were completed on a voluntary basis, and confi-
dentiality of responses was guaranteed.38 Observational research (i.e., not experimental) 
with confidential data gathered in routine health care does not fall within the ambit of the 
Dutch Act on research involving human subjects, and therefore does not require the ap-
proval of an ethics review board; separate informed consent was therefore not required.39 
Data were de-identified prior to analyses.
Measures
Early Sexual Intercourse. Early sexual intercourse was measured using one item: 
“Have you ever had sexual intercourse? (With sexual intercourse we mean penile-vaginal 
intercourse)” (1=never; 2=once; 3=a couple of times; 4=regularly). For the present 
analyses, the item was dichotomized (0=never; 1=ever).40
Mother-Adolescent Relationship. The quality of the mother-adolescent relationship 
was measured at baseline using the Family Attachment Scale of The Communities That 
Care Youth Survey, for which a good validity and reliability have been reported.18, 41, 42 
This scale included three items (i.e., “Do you feel close to your mother?”; “Do you share 
your thoughts and feelings with your mother?”; “Do you enjoy spending time with your 
mother?”), which were scored on a four-point scale (0=NO!; 1=no; 2=yes; 3=YES!). 
A total score was calculated by averaging the scores on the three items (α=.72), where 
higher scores mean higher-quality mother-adolescent relationship (M=2.60).
Father-Adolescent Relationship. The quality of the father-adolescent relationship 
was operationalized in the same way as the mother-adolescent relationship quality, but 
“mother” was replaced by “father” in the three items (α=.78; M=2.44).
Parental Monitoring. Parental monitoring was included as a potential confounder, 
and was assessed as the level at which parents monitored adolescents’ behaviors.42 This 
variable was also measured at baseline using the Family Attachment Scale,41 by five 
items (i.e., “When I am not at home, one of my parents knows where I am and who I 
am with”; “My parents ask if I’ve gotten my homework done”; “Would your parents 
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know if you did not come home on time?”; “My family has clear rules about alcohol and 
drug use”; “Would your parents find out if you were using drugs?”), which were scored 
on a four-point scale (0=NO!; 1=no; 2=yes; 3=YES!). A total score was calculated by 
averaging the scores on the five items (α=.71), where higher scores mean a higher level 
of parental monitoring (M=2.42).
Statistical Analyses
Descriptive statistics were used to portray the analysis sample characteristics at 
baseline. One-way ANOVA tests were applied to compare differences in T1 variables 
between adolescents who did and did not engage in early sexual intercourse between 
T1 and T2. Prospective associations between mother-adolescent and father-adolescent 
relationship quality and early sexual intercourse initiation were assessed by a series 
of logistic regression analyses, stratified by gender. In the first two regression models, 
mother-adolescent relationships quality and father-adolescent relationship quality were 
included in the models separately. In the third model, mother-adolescent and father-
adolescent relationship quality were added to the model simultaneously, to adjust for 
each other’s independent contribution. We also tested gender-interaction effects (i.e., 
gender x mother-adolescent relationships, gender x father-adolescent relationships), in 
order to assess whether the found effects from the stratified analyses were indeed really 
statistically different for boys and girls. All regression models included the following 
potential confounders: gender,40 age,40 educational level,19, 38 ethnic background,43 fam-
ily structure,43-45 and parental monitoring.46-48 A significance level of p<.05 was used to 
indicate significant effects.
Results
The final sample for the prospective analyses included 2,931 adolescents aged 12 to 
16 years (Mage@T1=12.5 years, SD=0.61; Mage@T2=14.3 years, SD=0.60). Table 1 presents 
participants’ descriptive characteristics at T1. A total of 233 adolescents (8.0%), includ-
ing 77 girls (2.6%) and 156 boys (5.4%), had initiated sexual intercourse between T1 
and T2.
Table 2 shows the bivariate differences in T1 parenting variables between early and 
later sexual initiators. Girls who had initiated sexual intercourse between T1 and T2 
scored significantly lower on parental monitoring and on relationship quality with their 
mothers and fathers than girls who had not initiated sex. Boys who had initiated sexual 
intercourse between T1 and T2 scored significantly lower on parental monitoring and on 
relationship quality with their fathers than boys who had not initiated sex.
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Results from the logistic regression analyses stratified by gender (Table 3) show 
that for girls, higher-quality relationship with mothers (Crude Model Mothers) and with 
fathers (Crude Model Fathers) were significantly associated with a lower likelihood of 
early sexual intercourse initiation. However, when mothers and fathers were combined 
in one model simultaneously (Full Model), only higher-quality relationship with moth-
ers remained a significant protective factor against early sexual intercourse initiation, 
whereas the relationship with fathers became non-significant. For boys, neither relation-
ship (with mothers or fathers) was significantly associated with early sexual initiation, 
neither in the Crude models, nor in the Full Model.
We found one significant gender-interaction effect, indicating that only for girls (not 
for boys) having a higher-quality relationship with mothers was linked to a lower likeli-
hood to initiate early sexual intercourse between T1 and T2 (OR=0.66; 95% CI=0.50, 
0.88, p=0.01).
Discussion
In the current study we assessed prospective associations between mother-adolescent 
and father-adolescent relationship quality and early sexual intercourse initiation (i.e., 
≤16 years) among a large sample of Dutch adolescents. The results of both bivariate and 
multivariate analyses showed that only for girls (not for boys) having a higher-quality 
relationship with mothers was prospectively linked to a lower likelihood to initiate early 
sexual intercourse. Furthermore, bivariate findings showed that both girls and boys who 
reported a higher-quality relationship with their father at T1 were significantly less likely 
to have engaged in early sexual intercourse between T1 and T2. However, when assessed 
multivariately, the associations between father-adolescent relationship quality and early 
sexual initiation were no longer significant, neither for boys nor for girls. Overall, our 
results are partially in line with our hypotheses and consistent with previous studies. Yet, 
our findings also expand the existing literature in several ways.
Firstly, our finding that a higher-quality relationship with mothers is a protective 
factor against early sexual initiation for girls, but not for boys, is in line with previous 
studies.19, 30-33 This may be related to the fact that mothers are still the primary providers 
of sexuality education within families,35 and also that mothers talk more often about 
sexuality with daughters than with sons.49-53 According to social learning theory,54 girls 
tend to learn more from and behave more according to their mothers’ role modelling, 
whereas boys tend to learn more from and behave more according to their fathers’ role 
modelling.54-56 Thus, having a high-quality relationship with mothers may contribute 
to more frequent parent-adolescent sexual communication,49-51 which in turn has been 
associated with a lower likelihood of early sexual intercourse initiation, particularly for 
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girls.49, 52 Future studies should further examine the exact mechanisms underlying the 
protective effects of a high-quality relationship with mothers.
Secondly, although our bivariate findings suggested that a higher-quality relation-
ship with fathers may protect both girls and boys against early sexual initiation, the 
multivariate analysis results indicated no significant protective effect from fathers, nei-
ther both boys nor for girls. This finding differed from findings of previous studies.27, 28 
It may be that in our multivariate regression models, we have accounted for variables 
that have been consistently associated with adolescents’ sexual initiation, such as family 
structure,43-45 and parental monitoring,46-48 which in turn may have reduced the unique 
predictive value of father-adolescent relationship quality. Also, our study included 
younger adolescents (i.e., 12-15 years at T1 and 12-16 years at T2), than previous stud-
ies, which included older adolescents (i.e., 15-19 years,28 and 16-19 years,27). This could 
suggest that fathers may be more influential on adolescents’ sexual initiation when their 
children are older, perhaps because they start communicating about sexuality after their 
children have already formed interest in sex.49 Finally, our different findings for fathers 
compared to American studies may also be related to specificities of Dutch society.25 
Dutch fathers spend, on average, half as much time with their children compared to 
Dutch mothers.26 In fact, of all OECD countries, Dutch fathers spend the least time with 
their children (except for Austria).57 As consequence, Dutch fathers share relatively few 
activities with their children,57 which may also contribute to their reduced influence on 
the timing of adolescents’ sexual initiation. More research is needed to investigate other 
possible mechanisms through which Dutch fathers may play a role in adolescents’ sexual 
development, above and beyond the quality of the relationship between adolescents and 
their fathers. Assessing the role of father’s participation in shared activities with their 
children,29, 58 father’s (dis)approval of their children engaging in sex,59 fathers’ behavioral 
control or autonomy stimulation,29 and the frequency of father-adolescent communica-
tion about sexuality,52 may be relevant directions for future research.
Overall, the current study contributes to the ample scientific evidence showing that 
a high-quality relationship between adolescents and their parents, especially between 
mothers and daughters, may help to protect against early sexual initiation. Furthermore, 
our findings are line with socio-ecological theory,17 and family systems theory,60 which 
emphasize that various aspects of complex family environments, including the quality 
of parent-adolescent relationships and parental monitoring, contribute to the timing of 
adolescents’ sexual initiation. More empirical research is needed to further advance our 
understanding of how different family relationships (i.e., father-son, father-daughter, 
mother-daughter, and mother-son dyads),29, 61 and other parenting practices (e.g., levels 
of involvement, control, and sexual communication) interact with each other and influ-
ence adolescents’ sexual development.
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Strengths and Limitations
The present study has several strengths, including the longitudinal design, which 
allowed us to assess prospective associations between parent-adolescent relationship 
quality and early sexual intercourse initiation. Another innovative aspect was that, 
whereas previous studies have focused exclusively on the role of mothers,19-22, 49 we 
also investigated the role of fathers in early sexual intercourse initiation. Furthermore, 
whereas most studies that assessed the associations between parent-adolescent relation-
ship quality and early sexual intercourse initiation have been conducted in United States, 
our study was conducted in the Netherlands, where adolescents are known for relatively 
better sexual health outcomes compared to other countries.35, 49
However, a few limitations should be taken into account when interpreting the results. 
First, information on all variables was assessed by self-report questionnaires, which may 
have led to socially desirable answers. Second, non-response analyses showed signifi-
cant differences between adolescents included in the analysis sample and those who were 
excluded, with the latter being significantly older, enrolled in lower educational levels, 
living less often with both parents, reporting lower levels of parental monitoring, and 
reporting lower-quality relationships with their mothers and fathers. These differences 
allow inferring that the effects of mother-adolescent and father-adolescent relationships 
on early sexual intercourse initiation may have been underestimated. Finally, the as-
sessment of sexual intercourse as a single outcome may be a potential limitation of our 
study, because the majority of Dutch adolescents (73.0%) follow a so-called progressive 
sexual trajectory, initiating different sexual behaviors in a stepwise manner: touching 
at Mage=15.1 years, manual sex at Mage=16.1 years, and sexual intercourse at Mage=16.6 
years.31 These other types of sexual activities may also carry potential health risks. Yet, 
assessing early sexual intercourse initiation is specifically relevant for our understanding 
of adolescents’ risky sexual behavior and healthy sexual development, because of its 
evidenced link with unprotected sex,3-6 Sexually Transmitted Infections (STIs),7-10 and 
unwanted pregnancy.7, 11
Clinical Implications
Notwithstanding the need for more research, the findings from the current study 
have relevant implications for pediatricians and other healthcare professionals. Inter-
national guidelines published by the American Academy of Pediatrics,62, 63 describe the 
engagement in sexual behaviors as a normative aspect of the developmental stage of 
adolescence, and suggest that pediatricians and other healthcare professionals have a 
responsibility to help promote a healthy sexual development of adolescents.62, 63 Hence, 
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they should be able to explain to parents that early sexual intercourse initiation can be 
associated with negative health outcomes (e.g., STIs, unwanted pregnancy), but that 
parents can play an important role in stimulating healthy sexual behaviors.17 Specifically, 
by cultivating a high-quality relationship with their child, parents can contribute to create 
a healthy developmental environment that may help adolescents to develop responsible 
decision making skills,29, 64, 65, which may positively affect their sexual behaviors, for 
instance regarding the “right time” to initiate sexual intercourse.29, 64 By increasing 
awareness about this topic, pediatricians and other healthcare professionals can help 
parents to promote healthy adolescent sexual development.
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Table 1: Descriptive characteristics of the analysis sample at T1
n % Mean (SD)
Gender
Girls 1,447 49,4
Age
11-16 years 12.5 (0.61)
Educational Level
Low 1,420 48.4
Ethnic background
Non-native Dutch 1,475 50.3
Family Structure
Living with both biological parents 2,385 81,5
Not living with both biological parents 540 18.5
Living partially with mothers and partially with fathers 165 5.6
Living with mothers only 328 11.2
Living with fathers only 25 0.9
Living with othersa 22 0.8
Parental monitoringb
0–3 2.42 (0.53)
Mother-adolescent attachment relationshipc
0–3 2.60 (0.48)
Father-adolescent attachment relationshipd
0–3 2.43 (0.59)
Notes: Non-native Dutch included Surinamese, Turkish, Dutch Antillean, Moroccan, Cape Verdean.
Family Structure was assessed as whether adolescents lived with both biological parents or not. This variable 
was dichotomized: 0=Living with both biological parents or 1=Not living with both biological parents.
a Living with others included living alone or in a boarding school for children or in a residence for children.
b Parental monitoring: a higher score on the scale (0–3) means higher level of parental monitoring.
c Mother-adolescent attachment relationship: a higher score on the scale (0–3) means a better relationship 
between adolescents and their mothers.
d Father-adolescent attachment relationship: a higher score on the scale (0–3) means a better relationship be-
tween adolescents and their fathers.
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Table 2: One-way ANOVA results of bivariate differences in T1 parenting variables between early and later 
sexual initiators
Girls (n=1,447) Boys (n=1,484)
Engagement in early sexual intercourse between T1 and T2
No (n=1,370) Yes (n=77) No (n=1,328) Yes (n=156)
Mean (SD) Mean (SD) F Mean (SD) Mean (SD) F
Age 12.43 (0.61) 12.56 (0.68) 3.14 12.45 (0.60) 12.66 (0.64) 16.90***
Parental monitoring 2.46 (0.49) 2.18 (0.62) 22.26*** 2.40 (0.53) 2.22 (0.72) 16.72***
Mother-adolescent 
relationship
2.62 (0.45) 2.26 (0.68) 44.89*** 2.54 (0.47) 2.47 (0.55) 2.96
Father-adolescent 
relationship
2.39 (0.60) 2.07 (0.75) 19.90*** 2.50 (0.52) 2.40 (0.54) 5.09*
Notes: Bold print indicates statistical significance. *p<.05 **p<.01 ***p<.001.
85
Mother– and Father–Adolescent Relationships and Early Sexual Intercourse
T
ab
le
 3
: 
L
og
is
ti
c 
re
gr
es
si
on
 a
na
ly
se
s 
re
su
lt
s 
fo
r 
as
so
ci
at
io
ns
 b
et
w
ee
n 
m
ot
he
r-
ad
ol
es
ce
nt
 a
nd
 f
at
he
r-
ad
ol
es
ce
nt
 a
tt
ac
hm
en
t 
re
la
ti
on
sh
ip
 a
t 
T
1 
an
d 
ea
rl
y 
se
xu
al
 i
nt
er
co
ur
se
 
be
tw
ee
n 
T
1 
an
d 
T
2,
 s
tr
at
ifi
ed
 b
y 
ge
nd
er
C
ru
de
 M
od
el
 (
M
ot
he
rs
)a
O
R
 (
95
%
 C
I)
C
ru
de
 M
od
el
 (
F
at
he
rs
)b
O
R
 (
95
%
 C
I)
F
ul
l M
od
el
 (
M
ot
he
rs
 a
nd
 F
at
he
rs
)c
O
R
 (
95
%
 C
I)
B
oy
s 
(n
=
1,
48
1)
G
ir
ls
 (
n=
1,
44
3)
B
oy
s 
(n
=
1,
48
1)
G
ir
ls
 (
n=
1,
44
3)
B
oy
s 
(n
=
1,
48
1)
G
ir
ls
 (
n=
1,
44
3)
So
ci
o-
de
m
og
ra
ph
ic
s
A
ge
1.
38
 (
1.
04
, 1
.8
3)
*
1.
28
 (
0.
87
, 1
.9
0)
1.
39
 (
1.
05
, 1
.8
3)
*
1.
26
 (
0.
86
, 1
.8
5)
1.
39
 (
1.
05
, 1
.8
4)
*
1.
27
 (
0.
86
, 1
.8
8)
E
du
ca
ti
on
al
 L
ev
el
 (
0=
H
ig
h)
2.
18
 (
1.
49
, 3
.1
9)
**
*
1.
22
 (
0.
72
, 2
.0
7)
2.
18
 (
1.
49
, 3
.2
0)
**
*
1.
28
 (
0.
75
, 2
.1
6)
2.
18
 (
1.
49
, 3
.2
0)
**
*
1.
23
 (
0.
72
, 2
.0
8)
E
th
ni
c 
ba
ck
gr
ou
nd
 (
0=
D
ut
ch
)
1.
44
 (
1.
00
, 2
.0
7)
0.
68
 (
0.
40
, 1
.1
4)
1.
43
 (
0.
99
, 2
.0
6)
0.
63
 (
0.
37
, 1
.0
5)
1.
43
 (
0.
99
, 2
.0
6)
0.
67
 (
0.
40
, 1
.1
2)
F
am
il
y 
E
nv
ir
on
m
en
t
F
am
il
y 
S
tr
uc
tu
re
 (
0=
L
iv
in
g 
w
it
h 
bo
th
 
bi
ol
og
ic
al
 p
ar
en
ts
)
2.
49
 (
1.
70
, 3
.6
4)
**
*
3.
22
 (
1.
96
, 5
.2
8)
**
*
2.
45
 (
1.
67
, 3
.6
0)
**
*
3.
09
 (
1.
87
, 5
.1
0)
**
*
2.
44
 (
1.
66
, 3
.5
9)
**
*
3.
14
 (
1.
90
, 5
.1
8)
**
*
P
ar
en
ta
l m
on
it
or
in
g
0.
63
 (
0.
48
, 0
.8
3)
**
*
0.
63
 (
0.
40
, 0
.9
7)
*
0.
64
 (
0.
48
, 0
.8
4)
**
*
0.
50
 (
0.
34
, 0
.7
7)
**
*
0.
63
 (
0.
47
, 0
.8
4)
**
*
0.
63
 (
0.
40
, 0
.9
8)
*
M
ot
he
r-
ad
ol
es
ce
nt
 a
tt
ac
hm
en
t r
el
at
io
ns
hi
p
0.
95
 (
0.
67
, 1
.3
5)
0.
43
 (
0.
28
, 0
.6
4)
**
*
1.
04
 (
0.
66
, 1
.6
3)
0.
45
 (
0.
29
, 0
.7
0)
**
*
F
at
he
r-
ad
ol
es
ce
nt
 a
tt
ac
hm
en
t r
el
at
io
ns
hi
p
0.
90
 (
0.
66
, 1
.2
2)
0.
69
 (
0.
49
, 0
.9
7)
*
0.
88
 (
0.
60
, 1
.3
0)
0.
88
 (
0.
60
, 1
.3
0)
N
ot
es
: B
ol
d 
pr
in
t i
nd
ic
at
es
 s
ta
ti
st
ic
al
 s
ig
ni
fi
ca
nc
e.
 * p
<
.0
5 
**
p<
.0
1 
**
* p
<
.0
01
. O
R
=
O
dd
s 
R
at
io
. 9
5%
 C
I=
C
on
fi
de
nc
e 
In
te
rv
al
. R
ef
er
en
ce
 g
ro
up
s 
ar
e 
eq
ua
l t
o 
ze
ro
.
a  C
ru
de
 M
od
el
 (
M
ot
he
rs
) 
in
cl
ud
ed
 s
oc
io
-d
em
og
ra
ph
ic
s 
(i
.e
., 
ag
e,
 e
du
ca
ti
on
al
 le
ve
l a
nd
 e
th
ni
c 
ba
ck
gr
ou
nd
),
 f
am
il
y 
va
ri
ab
le
s 
(i
.e
., 
fa
m
il
y 
st
ru
ct
ur
e,
 p
ar
en
ta
l m
on
it
or
in
g)
 a
nd
 
m
ot
he
r-
ad
ol
es
ce
nt
 a
tt
ac
hm
en
t r
el
at
io
ns
hi
p.
b  C
ru
de
 M
od
el
 (
F
at
he
rs
) 
in
cl
ud
ed
 s
oc
io
-d
em
og
ra
ph
ic
s,
 f
am
il
y 
en
vi
ro
nm
en
t v
ar
ia
bl
es
 a
nd
 f
at
he
r-
ad
ol
es
ce
nt
 a
tt
ac
hm
en
t r
el
at
io
ns
hi
p.
c  F
ul
l m
od
el
 in
cl
ud
ed
 s
oc
io
-d
em
og
ra
ph
ic
s,
 f
am
il
y 
en
vi
ro
nm
en
t v
ar
ia
bl
es
, m
ot
he
r-
ad
ol
es
ce
nt
 a
nd
 f
at
he
r-
ad
ol
es
ce
nt
 a
tt
ac
hm
en
t r
el
at
io
ns
hi
p 
si
m
ul
ta
ne
ou
sl
y.
86
Chapter 4
Table 4: Logistic regression analysis results for associations between mother-adolescent and father-adolescent 
attachment relationship at T1 and early sexual intercourse between T1 and T2
Full Model (Mothers and Fathers)a
(n=2,924)
Socio-demographics OR 95% CI
Gender (0=girls) 2.25 (1.67, 3.03)***
Age 1.33 (1.06, 1.67)*
Educational Level (0=High) 1.81 (1.33, 2.46)***
Ethnic background (0=Dutch) 1.01 (0.82, 1.48)
Family Environment
Family Structure (0=Living with both biological parents) 2.69 (1.99, 3.64)***
Parental monitoring 0.64 (0.50, 0.80)***
Mother-adolescent attachment relationship 0.70 (0.51, 0.95)*
Father-adolescent attachment relationship 0.96 (0.73, 1.26)
Notes: Bold print indicates statistical significance. *p<.05 **p<.01 ***p<.001. OR=Odds Ratio. 95% 
CI=Confidence Interval. Reference groups are equal to zero.
a Full model included socio-demographics, family environment variables, mother-adolescent and father-ado-
lescent attachment relationship simultaneously.
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Abstract
In the current study, we investigated the association between online and face-to-
face sexual communication with friends and adolescents’ subsequent experiences with 
sexual behaviors, and examined whether this association was mediated by adolescents’ 
perceptions of three types of sexual peer norms: (1) peers’ sexual behaviors (descriptive 
norms), (2) peers’ approval of sexual behaviors (injunctive norms), and (3) peer pressure 
to have sex. We used data from Project STARS, a longitudinal study on adolescent sexual 
development in the Netherlands. Self-report data were collected via online question-
naires (T1–T3) from 771 adolescents aged 11.0–16.0 years (Mage@T1=13.3 years). We 
found that more frequent sexual communication with friends at T1 predicted a significant 
increase in experiences with sexual behaviors between T1–T3, for both boys and girls. 
Mediation analyses showed that this association was partially explained by the three 
sexual peer norm perceptions at T2, with a stronger total indirect effect for girls than 
for boys. That is, more sexual communication with friends predicted adolescents’ sub-
sequent perceptions of 1) more sexual behaviors, 2) more approval towards sex, and 3) 
more peer pressure to have sex among their peers, which, in turn, predicted an increase 
in their own experiences with sexual behaviors between T1–T3.
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Introduction
The initiation of intimate relationships and sexual behaviors is a normative part in 
adolescent development (Tolman & McClelland, 2011). Nonetheless, early engagement 
in sexual intercourse (i.e., ≤16.0 years) can have negative consequences for adolescents’ 
sexual health, such as the contraction of sexually transmitted infections (STIs) and un-
wanted pregnancy (Sandfort, Orr, Hirsch, & Santelli, 2008; Kaestle, Halpern, Miller, & 
Ford, 2005). During early (i.e., 10–14 years) and middle adolescence (i.e., 15–16 years), 
adolescents tend to have a relatively limited knowledge about the risks involved in 
unprotected sexual activities (UNICEF et al., 2011). In addition, they may not have suf-
ficient cognitive and emotional skills that are required to make responsible and healthy 
decisions about sexual and reproductive health, such as decisions related to condom 
use (Dixon-Mueller, 2008). This is because, generally, these cognitive and emotional 
skills are being developed up until late adolescence (i.e., 17–19 years). Thus, the lack of 
these skills in the early stages of adolescence may contribute, partly, to increase the risks 
associated with early sexual behaviors.
Ecological systems theories conceptualize that both individual (e.g., age, ethnic 
background) and social factors (e.g., parents, peers) affect adolescent sexual develop-
ment (Bronfenbrenner, 1994). Parents are important protective factors of adolescent 
sexual health (Nogueira Avelar e Silva, Van de Bongardt, Van de Looij-Janse, Wijtzes, & 
Raat, 2016; Van de Bongardt, De Graaf, Reitz, & Deković, 2014). However, particularly 
during adolescence, peers (e.g., friends, classmates, age-mates) become increasingly 
present in adolescents’ social contexts. As a result, they become a notable reference 
group for adolescents’ behavioral decisions, including decisions about sexual behaviors 
(Steinberg & Sheffield, 2001). Thus, the role of peers in adolescents’ sexual behaviors is 
important to consider in research on adolescent sexuality (Berten, & Van Rossem, 2011).
Previous empirical research that has investigated peer aspects in relation to ado-
lescents’ sexual behaviors, has shown, for instance, that more frequent communication 
with friends about sexuality-related topics was associated with a higher likelihood of 
subsequent sexual intercourse initiation (Busse, Fishbein, Bleakley, & Hennessy, 2010). 
A possible explanation for this association may be related to the fact that, during sexual 
talks, friends exchange information about their sexual behaviors, which can contribute to 
adolescents’ increased awareness of their friends’ sexual behaviors. In turn, this increase 
in levels of adolescents’ awareness of their friends’ sexual behaviors could stimulate 
adolescents’ own sexual behaviors by role modeling (Bandura, 1971).
This mechanism by which adolescents’ sexual behaviors and those of their peers are 
interlinked can be explained, theoretically, by social norm theory (Bandura, 1971). This 
theory posits that individuals, in general, tend to behave according to social norms that 
they perceive as prevalent, accepted, and desired among their peers (Cialdini, & Gold-
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stein, 2004). Thus, adolescents would be more likely to engage in sexual behaviors when 
they perceive this as a usual behavior among their peers (Van de Bongardt et al., 2015). 
The literature increasingly distinguishes three types of sexual peer norms: descriptive, 
injunctive, and peer pressure (Van de Bongardt et al., 2015). Descriptive norms refer to 
adolescents’ perceptions of their peers’ sexual behaviors (e.g., how many of their friends 
have ever had sexual intercourse; Ali & Dwyer, 2011). These norms could motivate 
adolescents’ own sexual behaviors because they might reason that if their friends behave 
in a certain way, it must be a good or wise thing to do (Ali & Dwyer, 2011). Injunctive 
norms refer to adolescents’ perceptions of their peers’ (dis)approval towards sex (Akers 
et al., 2011). Several studies showed that adolescents who perceived that their friends 
were more permissive towards sex, were more likely to engage in sexual behaviors them-
selves (O’Sullivan, & Brooks-Gunn, 2005; Santelli, Kaiser, Hirsch, Radosh, Simkin, & 
Middlestadt, 2004). Peer pressure refers to an explicit pressure that adolescents perceive 
from their peers to engage in sexual behaviors, regardless of adolescents’ own wishes 
(Santor, Messervey, & Kusumakar, 2000). Adolescents may be motivated to conform to 
such peer pressure (e.g., to engage in an expected behavior) because of perceived social 
benefits (e.g., social acceptance, or an increase in popularity) when they do conform, 
or social losses (e.g., social rejection, or a decrease in popularity) when they do not 
conform. A meta-analysis has shown that, of these three types of sexual peer norms, 
descriptive norms were most strongly related to adolescents’ own sexual behaviors (i.e., 
adolescents who believed that more of their friends were sexually experienced, were 
more likely to engage in sexual behaviors themselves), whereas peer pressure showed 
the weakest link with adolescents’ likelihood to engage in sexual behaviors (Van de 
Bongardt et al., 2015).
Although adolescents’ perceptions of sexual peer norms may explain the identified 
link between sexual communication with friends and adolescents’ sexual behaviors, 
only one longitudinal study has investigated these interlinkages among 14–16-year old 
American adolescents (Busse et al., 2010). Besides assessing the association between 
sexual communication with friends and sexual intercourse initiation, this study examined 
whether this association was explained by two types of sexual peer norms: descriptive and 
injunctive norms (which, for analysis, were combined into a new variable: “normative 
pressure”, based on the average scores on descriptive and injunctive norms). The results 
of the mediation analysis showed that adolescents who communicated more frequently 
with their friends about sexuality-related topics, perceived more normative pressure, that 
is, that their friends had increased experience with sexual behaviors (descriptive norm), 
and that their friends approved more of having sex (injunctive norm). Subsequently, 
these perceptions were associated with a higher likelihood of sexual intercourse initiation 
(Busse et al., 2010). This study contributed to advance our understanding of how friends 
may play a role in adolescents’ sexual behaviors (i.e., through sexual communication 
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and sexual norms) (Busse et al., 2010). The present study aimed to further advance this 
understanding, through three methodological considerations.
First, Busse and colleagues (2010) examined two types of sexual peer norms only. 
Theoretically and empirically, all the three types of norms (i.e., descriptive norms, injunc-
tive norms, and peer pressure) are important to consider in research on adolescent sexual 
development, because they are distinct and have different predictive values (Cialdini et 
al., 2004; Van de Bongardt et al., 2015). Additionally, although Busse and colleagues 
(2010) measured descriptive and injunctive norms separately, for analysis, they were 
combined (averaged) into one social norm variable “normative pressure”. The use of a 
composite variable is not consistent with social norm theory, nor with empirical research 
that shows that all three types of sexual peer norms are distinct and have a unique predic-
tive value (Cialdini et al., 2004; Van de Bongardt et al., 2015). In the current study, 
therefore, we included all the three types of sexual peer norms (i.e., descriptive norms, 
injunctive norms, and peer pressure), and assessed their unique explanatory role in the 
link between sexual communication with friends and adolescents’ sexual behaviors.
Second, the study of Busse and colleagues (2010) included exclusively sexual 
intercourse as sexual behavior. This is a rather narrow conceptualization of sexual 
behavior, considering that most adolescents (73%) progress from less intimate sexual 
behaviors (e.g., naked touching) to increasingly more intimate behaviors (e.g., sexual 
intercourse) (De Graaf, Vanwesenbeeck, Meijer, Woertman, & Meeus, 2009). Hence, 
as a considerable part of adolescents engage in other non-coital sexual behaviors before 
their first sexual intercourse experience, a sole focus on sexual intercourse provides 
limited insight into adolescents’ early sexual behaviors. Our study extends the current 
literature by utilizing a broader conceptualization of sexual behaviors, which varied from 
naked touching to sexual intercourse, and thus more accurately reflects the reality of 
early adolescent sexuality, and the role of peers therein.
Third, although the study of Busse and colleagues (2010) examined sexual commu-
nication with friends in real life, in contemporary societies, adolescents are increasingly 
using online communication, such as instant messaging, on a daily basis (Doornwaard, 
Van den Eijnden, Overbeek, & Ter Bogt, 2015; Doornwaard, Bickham, Rich, Vanwe-
senbeeck, Van de Eijnden, Ter Bogt, 2014). Moreover, the majority of adolescents tend 
to share personal information (thoughts, feelings, and experiences) almost as frequently 
during online communication with their friends as during face-to-face communication 
(Valkenburg, Sumter, & Peter, 2011). Yet, to the authors’ knowledge, no studies have 
yet included both types of sexual communication with friends in the investigation of 
the interlinkages between sexual communication with friends and subsequent sexual 
behaviors. Our study extends the literature by including both types of communication 
with friends (i.e., online and face-to-face).
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In sum, in the present longitudinal study, we assessed the association between sexual 
communication (online and face-to-face) with friends at T1 and changes in adolescents’ 
experiences with early sexual behaviors (i.e., ranging from naked touching to intercourse) 
between T1–T3. In addition, we examined whether this association was mediated (i.e., 
explained) by three types of sexual peer norms at T2 (i.e., descriptive, injunctive, and 
peer pressure). Based on the aforementioned theoretical rationale and empirical evidence, 
firstly, we hypothesized that adolescents who communicated more frequently with their 
friends about sexuality-related topics at T1 would gain experience with more types of 
sexual behaviors between T1–T3 (H1). Secondly, we hypothesized that adolescents who 
communicated more frequently with their friends about sexuality-related topics at T1 
would perceive, at T2, that: 1) more of their friends had experience with sexual behaviors 
(i.e., descriptive norms), 2) their friends approved more of having sex (i.e., injunctive 
norms), and 3) there was more pressure from their peers to have sex (i.e., peer pressure), 
(H2). Thirdly, we hypothesized that adolescents who perceived, at T2, that: 1) more of 
their friends had experiences with sexual behaviors, 2) their friends approved more of 
having sex, and 3) their peers exerted more pressure to have sex would gain experience 
with more types of sexual behaviors between T1–T3 (H3). Fourthly, we hypothesized 
that the association between sexual communication with friends at T1 and adolescents’ 
sexual behaviors between T1–T3 would be mediated by all three types of sexual peer 
norms at T2. Specifically, we expected that, in these associations, the mediating effect 
of descriptive norms would be stronger than those of injunctive norms and peer pressure 
(H4) (Van de Bongardt et al., 2015).
Finally, we examined gender differences in both direct and indirect associations 
between sexual communication with friends and early sexual behaviors through sexual 
peer norms. In general, gender differences are expected in research on adolescent sexual-
ity. This may be related to the culture of sexual double standards that exists in many 
societies, meaning that the expectations for boys’ and girls’ sexual behaviors are different 
(Kreager & Staff, 2009). Normally, boys are granted more sexual freedom, and girls 
tend to experience more sexual restrictions (Kreager & Staff, 2009). These cultural dif-
ferences in expectations for boys’ and girls’ sexual behaviors often translate into more 
positive evaluations of boys’ and more negative evaluations of girls’ early sexual behav-
iors (Kreager & Staff, 2009). Accordingly, research has demonstrated gender differences 
in adolescents’ sexual behaviors and the interlinkages between sexuality-related peer 
aspects and sexual behaviors (Van de Bongardt et al., 2015; Kapungu et al., 2010). More-
over, overall, girls tend to be more susceptible to social influences (Cialdini et al., 2004) 
and tend to be more sensitive to peers’ social evaluations than boys (Rudolph & Conley, 
2005). Thus, our final hypothesis is that, both direct and indirect associations between 
sexual communication with friends and sexual behaviors through perceived sexual peer 
norms would be stronger for girls than for boys (H5).
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Methods
Participants
Data for the current study were collected as part of Project STARS (Studies on 
Trajectories of Adolescent Relationships and Sexuality), a large-scale longitudinal study 
on adolescent sexual development, conducted in the Netherlands between 2010 and 
2015 (Deković, Van Aken, Ter Bogt, & Van Geert, 2010). We used data from waves 
1–3, collected among a school based sample of 1,297 10- to 19-year-old adolescents, 
with 6-month intervals between measurements (T1=Fall 2011, T2=Spring 2012, T3=Fall 
2013, T4=Spring 2013). Participants were recruited from four secondary and eight 
elementary schools throughout the Netherlands. Adolescents and their parents received 
letters, brochures, and flyers describing the aims of the study. Parents received a form on 
which they could indicate if they did not want their child to participate in the study (i.e., 
passive informed consent) (Deković et al., 2010). Less than 7.0% of the approached ado-
lescents decided not to participate or were not allowed to take part in the study by their 
parents. Data collection was supervised by researchers in order to introduce the study 
and the procedures, answer questions, and ensure privacy. Adolescents completed online 
questionnaires in the classroom. This was done on a voluntary basis, and confidentiality 
of the responses was guaranteed, as was the option to withdraw participation at any time. 
After participation, adolescents received a book gift certificate (increasing in value from 
€5,00 at T1 to €12,50 at T4). Project STARS was approved by the ethics board of Utrecht 
University in the Netherlands.
Study Sample
For the current study, we used the first three waves of data. We selected only sec-
ondary school students (n=1,132), as the questionnaire for elementary school students 
(n=165) did not include all investigated instruments. Moreover, to be able to investigate 
adolescents’ experiences with early sexual behaviors, we selected only adolescents 
≤16.0 years old across T1–T3 (n=345 excluded). Inconsistencies in adolescents’ reports 
of their sexual behaviors (e.g., reporting sexual experience at T2 and T4, but reporting 
no sexual experience at T1 and T3; n=44) were either corrected (n=28) or excluded 
(n=16), depending on the available information on sexual behaviors across the waves. 
This resulted in a final prospective analysis sample of 771 adolescents.
Measures
Sexual Experience. To assess adolescents’ experience with non-coital and coital 
sexual behaviors, participants were asked: “Have you ever had sex with another person? 
With sex we mean everything from touching and caressing to intercourse” (0=no, 1=yes). 
Participants who answered “yes” subsequently reported on their experience (0=no, 
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1=yes) with four types of non-coital and coital sexual behaviors: 1) naked touching or 
caressing; 2) manual sex; 3) oral sex, and 4) vaginal intercourse. The scores on the four 
items were summed into one variable, indicating the level of adolescents’ experience 
with these four behaviors (0=experience with no sexual behavior, 4=experience with 
all sexual behaviors; Doornwaard et al., 2015; Van de Bongardt et al., 2014; Nogueira 
Avelar e Silva, Van de Bongardt, Baams, & Raat, 2018). Cronbach’s alphas varied from 
.85 (minimum) to .91 (maximum) across T1–T3, indicating a good internal consistency 
of these items. Higher scale scores indicated experience with more types of sexual 
behaviors.
Sexual Communication with Friends. At T1, adolescents reported how often they 
communicated with their friends about four sexuality-related topics: 1. Being in love and 
relationships, 2. What you do or do not want to do sexually, 3. With whom you do or do 
not want to have sex and why, and 4. How you can do sexual things (1=never, 6=very 
often). They answered these questions two times, once for face-to-face communication 
(“How often do you discuss these topics with your friends when you are together?”), 
and once for online communication, (“How often do you discuss these topics with your 
friends on the Internet, for example through MSN, e-mail, Skype, or chat?”). An overall 
score was calculated by averaging the scores of the eight items (α=.85). Higher scale 
scores indicated more frequent online and offline sexual communication with friends.
Sexual Peer Norms. Descriptive norms were measured at T2 with one item to assess 
adolescents’ perceptions of their friends’ sexual experiences: “How many of your best 
friends do you think have experience with intercourse?” (1=none of my friends, 6=all 
of my friends) (Van de Bongardt et al., 2014). Higher scores indicated that adolescents 
perceived more friends as having sexual experiences.
Injunctive norms were measured at T2 with an adapted version of an item that has 
previously been used to measure parental and peer sexual attitudes: “My best friends 
believe that boys and girls our age should not yet have sex” (1=completely not true, 
6=completely true) (Van de Bongardt et al., 2014). Scores were reversed so that higher 
score indicated that adolescents perceived that their friends were more approving of 
having sex.
Peer pressure was measured at T2 with one item from the Peer Pressure Scale (San-
tor et al., 2000): “I feel pressured to have sex, because a lot of people my own age have 
already had sex” (1=never, 6=very often) (Van de Bongardt et al., 2014). Higher scores 
indicated that adolescents experienced more pressure from their peers to have sex.
Data Analysis
Descriptive statistics were used to portray the analysis sample characteristics. 
Chi-square tests and one-way ANOVA tests were performed in SPSS to assess gender 
differences in all variables. Mediation analyses were performed, using SPSS-macro 
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PROCESS version 3.0, developed by Hayes (2017), to assess the direct and indirect as-
sociations between sexual communication with friends at T1 and early sexual behaviors 
between T1–T3, through sexual peer norms at T2. To assess whether all three perceived 
sexual peer norms together (i.e., a set of mediators) explained the association between 
sexual communication and early sexual behaviors, we extracted the total indirect effect 
from these mediation analyses, which were conducted in four steps.
Firstly, in the total analysis sample, we assessed the longitudinal association between 
online and face-to-face sexual communication with friends at T1 and changes in adoles-
cents’ experiences with early sexual behaviors between T1–T3. Secondly, we examined 
whether this association was mediated by the three types of peer sexual norms (i.e., 
descriptive, injunctive, and peer pressure) at T2. Thirdly, we tested gender-interaction 
effects to examine whether there were statistically significant differences between boys 
and girls in all paths of the mediation analyses (see Figure 1). Fourthly, when significant 
gender-interaction effects were found, we performed the mediation analyses stratified by 
gender to show the paths separately for boys and girls. In all mediation models, we con-
trolled for T1 covariates (i.e., gender, age, ethnic background, educational level, family 
structure, and sexual behaviors). Based on the literature, these variables are considered to 
be potential confounders of the investigated associations (Zimmer-Gembeck, & Helfand, 
2008).
Figure 1. Moderated Mediation analyses of the association between adolescents’ sexual communication with 
friends at T1 and experience with early sexual behaviors between T1–T3, through perceptions of three types 
of sexual peer norms at T2 (n=771).
Notes. *p<.05 p<.01 ***p<.001. Significant moderation effects of gender are indicated by p  values. Significant 
gender-interaction effects were found in paths c’ (p<.001), b1 (p=.022), and b3 (p=.010).
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In the first path (path c), we assessed the direct effect between online and face-to-
face sexual communication with friends at T1 and changes in adolescents’ experiences 
with early sexual behaviors between T1–T3. In the second set of paths, we assessed the 
associations between sexual communication with friends at T1 and the three types of 
sexual peer norms at T2: descriptive norms (path a1), injunctive norms (path a2), and 
peer pressure (path a3). In the third set of paths, we investigated the associations between 
the three types of sexual peer norms at T2 (i.e., descriptive norms (path b1), injunctive 
norms (path b2), and peer pressure (path b3), and changes in adolescents’ experiences 
with early sexual behaviors between T1–T3. In the fourth path (path c’), we investigated 
the indirect effect of online and face-to-face sexual communication with friends at T1 on 
adolescents’ experiences with early sexual behaviors between T1–T3, with three media-
tors at T2 included in the model.
Missing value analysis indicated that, in the final analysis sample, there were miss-
ing values among: family structure (5.2%), sexual behaviors at T1 (5.4%), sexual com-
munication with friends (7.4%), descriptive norms (16.0%), injunctive norms (9.6%), 
peer pressure (11.5%), and sexual behaviors at T3 (0.5%). Little’s Missing Completely 
at Random (MCAR) tests indicated that values were missing completely at random for 
all variables, except for sexual behaviors at T3: χ2(7)=16.116, p=.024. In the first set of 
mediation analyses, we dealt with missing values using multiple imputation in SPSS 
across five datasets, which is considered preferable over listwise deletion, even when 
values are not MCAR (Sterne et al., 2009). To assess whether the results from these 
mediation analyses performed with and without multiple imputation differed, sensitiv-
ity analyses were performed. Because the results from these analyses were similar in 
significance and effect size, we used the five multiple imputation datasets for analyses, 
and reported the pooled results.
Moreover, to assess whether each of the three mediators indirectly affected the 
likelihood of adolescents’ experiences with early sexual behaviors separately, yet condi-
tional on the inclusion of the other two mediators in the model, we conducted a second 
set of mediation analyses to calculate the specific indirect effects. As specific indirect 
effects cannot be obtained from SPSS-macro PROCESS, they were calculated using 
the bootstrapping method (5,000 bootstrap iterations), because they are rarely normally 
distributed (Preacher, & Hayes, 2008). In the results, we report bias-corrected confidence 
intervals, which are more accurate than percentile intervals, as they are adjusted for 
skewness and bias in the bootstrap distribution (Preacher & Hayes, 2008). Finding a 
significant total indirect effect is not a prerequisite for investigating specific indirect 
effects, because it is possible to find specific indirect effects even when there is a non-
significant total indirect effect (Preacher & Hayes, 2008). Therefore, in the description 
of the results, we present both total indirect effect (Table 2) and specific indirect effects 
(Table 3).
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Furthermore, the fact that the total indirect effect was extracted from the first set of 
mediation analyses, performed using the multiple imputation datasets (Table 2; n=771), 
and the specific indirect effects for the three separate sexual peer norms (Table 3; n=533) 
were calculated in the second set of mediation analyses, using the bootstrapping method, 
explains the difference in sample size between the two tables. However, as the sensitivity 
analyses indicated similar results for models with and without multiple imputation, we 
did not expect this to affect the findings.
For all analyses, standardized regression coefficients were obtained by standard-
izing all variables before the mediation analyses were conducted (Rothman, 2012), and 
a significance level of p<.05 was used to indicate significant effects.
Results
Descriptive Analyses
The final prospective analysis sample included 771 adolescents aged 11.0–16.0 
years old across three waves, 49.5% girls (mean age at T1=13.4 years, SD=0.64, and 
mean age at T3=14.3 years, SD=0.58). Table 1 shows that the final prospective analysis 
sample, 44.0% of adolescents had a low educational level, about 88.0% were from a 
Dutch ethnic background, and 74.2% lived with both biological parents. In addition, 
this table shows that, at T1, girls reported significantly more frequent online and face-
to-face sexual communication with their friends than boys (p=.007). At T2, perceptions 
of friends’ sexual behaviors (descriptive norms) were similar between boys and girls. 
However, boys perceived that their friends approved more of having sex (injunctive 
norms) significantly more than girls (p<.001). Moreover, boys experienced significantly 
more pressure from their peers to have sex than girls (p<.001). In total, 96 boys (24.8%) 
and 81 girls (26.1%) were sexually experienced at T3; specific behaviors included: naked 
touching (8.0% boys and 8.2% girls), manual sex (7.8% boys and 8.4% girls), oral sex 
(4.9% boys and 5.3% girls), and vaginal sexual intercourse (4.1% boys and 4.2% girls).
Tests of Mediation
Tables 2–3 and Figure 1 display the results of all mediation analyses (paths: c, a1, 
a2, a3, b1, b2, b3, and c’) that were performed to test the hypothesis that three types of 
sexual peer norms at T2 would mediate the association between online and face-to-face 
sexual communication with friends at T1 and adolescents’ experiences with early sexual 
behaviors between T1–T3.
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Direct Path between Adolescents’ Sexual Communication with Friends at T1 and 
Experiences with Sexual Behaviors between T1–T3 (Path c)
Table 2 shows the results of the direct association between adolescents’ online and 
face-to-face sexual communication with friends at T1 and experiences with early sexual 
behaviors between T1–T3 (path c). The findings for the total analysis sample showed 
that more frequent sexual communication with friends at T1 significantly predicted an 
increase in experiences with sexual behaviors between T1–T3 (β=0.27; p<.001). The 
results of gender-interaction test (not presented in the table) showed that this path was 
not moderated by gender (p=.632), and thus that this path was similar for boys and girls.
Paths between Adolescents’ Sexual Communication with Friends at T1 and Three 
Sexual Peers Norms at T2 (Paths a1, a2, a3)
Regarding path a1, the analyses for the total analysis sample showed that more 
frequent online and face-to-face sexual communication with friends at T1 significantly 
predicted that adolescents perceived more of their friends as having experience with 
sexual behaviors (descriptive peer norms) at T2 (β=0.25; p<.001). This association was 
moderated by gender (p<.001). The analyses stratified by gender showed that, although 
the association was significant for both boys (β=0.14; p=.003) and girls (β=0.36; p<.001), 
it was significantly stronger for girls than for boys.
In relation to path a2, the analyses for the total analysis sample showed that more fre-
quent sexual communication with friends at T1 significantly predicted that adolescents 
perceived more of their friends as approving sexual behaviors at T2 (β=0.28; p<.001). 
This link was not moderated by gender (p=.588).
With regard to path a3, the analyses for the total analysis sample showed that more 
frequent sexual communication with friends at T1 significantly predicted that adolescents 
experienced more pressure from their peers to have sex (β=0.17; p<.001). This link was 
also not moderated by gender (p=.077).
Paths between Three Sexual Peer Norms at T2 and Experiences with Early Sexual 
Behaviors between T1–T3 (Paths b1, b2, b3)
Regarding path b1, the analyses for the total analysis sample showed that adoles-
cents who perceived more of their friends as having sexual experiences at T2 reported 
significantly more sexual behaviors between T1–T3 (β=0.25; p<.001). This link differed 
by gender (p=.022): the association was significantly stronger for girls (β=0.32; p<.001) 
than for boys (β=0.13; p=.021).
In relation to path b2, the analyses for the total analysis sample showed that adoles-
cents who perceived more of their friends as approving of sex at T2 reported significantly 
more sexual behaviors between T1–T3 (β=0.17; p<.001). This link was not moderated 
by gender (p=.984).
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With regard to path b3, the analyses for the total analysis sample showed that more 
peer pressure at T2 significantly predicted more sexual behaviors between T1–T3 
(β=0.23; p<.001). This association was moderated by gender (p=.010), and was –again– 
significantly stronger for girls (β=0.41; p=.017) than for boys (β=0.16; p=.007).
Indirect Paths between Adolescents’ Sexual Communication with Friends at T1 
and Experiences with Early Sexual Behaviors between T1–T3, Mediated by Three 
Sexual Peer Norms at T2 (Path c’)
To test whether all three perceived sexual peer norms together (i.e., as a set of 
mediators) explained the association between sexual communication with friends at T1 
and changes in early sexual behaviors between T1–T3, we extracted the total indirect 
effect, from the mediation analyses (Table 2; path c’). The results for the total analysis 
samples showed that, when the three mediators at T2 were included in the model, the 
direct predictive effect of sexual communication with friends at T1 on sexual behav-
iors between T1–T3 weakened, but remained significant (β=0.16; p<.001). This result 
indicates partial mediation, meaning that, as a set, the three sexual peer norms partly 
explained the association between adolescents’ sexual communication with friends at T1 
and sexual behaviors between T1–T3. The result of gender-interaction effects showed 
that the mediation differed significantly by gender (p<.001), with a significantly stronger 
mediation effect for girls (β=0.18; p=.005) than for boys (β=0.14; p=.005).
Specific Indirect Effects
To assess whether each of the three mediators indirectly effected the likelihood of 
adolescents’ experiences with early sexual behaviors between T1–T3 separately, yet 
conditional on the inclusion of the other two mediators in the model, we calculated the 
specific indirect effects in a second set of mediation analysis, using bootstrapping (Table 
3). The results for the total analysis sample showed that the specific indirect effects of 
each of the three sexual peer norms were significant: descriptive norms (β=0.06; BA 95% 
CI: 0.02, 0.14), injunctive norms (β=0.03; BA 95% CI: 0.01, 0.08), and peer pressure 
(β=0.04; BA 95% CI: 0.01, 0.11).
These findings indicate that all the three sexual peer norms partly explained the as-
sociation between sexual communication with friends at T1 and changes in adolescents’ 
experiences with early sexual behaviors between T1–T3. However, no significant gender-
interaction effects have been found in the tests of specific indirect effects, indicating that 
all three types of sexual peer norms partially explained the association between sexual 
communication with friends and increased experience with sexual behaviors similarly 
for both boys and girls.
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Discussion
In the current study, we investigated the association between adolescents’ sexual 
communication (online and face-to-face) with friends at T1 and changes in their experi-
ences with early sexual behaviors between T1–T3, examining whether this association 
was mediated by three types of sexual peer norms at T2 (i.e., descriptive, injunctive, and 
peer pressure). Moreover, gender differences were examined in all these associations.
Aligning with our five hypotheses and previous findings (Busse et al., 2010), our 
study showed: First, adolescents (both boys and girls) who had more frequent online and 
face-to-face sexual communication with their friends at T1 had a significant increase in 
experiences with sexual behaviors between T1–T3 (H1). Second, we found that adoles-
cents who had more frequent sexual communication (online and face-to-face) with their 
friends at T1 significantly perceived, at T2, that: 1) more of their friends had experiences 
with sexual behaviors (descriptive norms), 2) their friends approved more of having sex 
(injunctive norms), and 3) there was more pressure from their peers to have sex (peer 
pressure), (H2). Third, our study showed that adolescents who, at T2, perceived that: 1) 
more of their friends had experiences with sexual behaviors, 2) their friends approved 
more of having sex, and 3) their friends exerted more pressure to have sex, had a sig-
nificant increase in experiences with sexual behaviors between T1–T3 (H3). Moreover, 
the links between adolescents’ perceptions of these sexual peer norms at T2 and changes 
in early sexual behaviors between T1–T3, were stronger for girls than for boys (H3 and 
H5). Regarding our fourth hypothesis, our findings from the mediation analysis (i.e., 
total indirect effect) showed that the association between adolescents’ online and face-to-
face sexual communication with friends at T1 and sexual behaviors between T1–T3 was 
partially explained by the three sexual peer norms at T2, for both boys and girls (H4). 
Moreover, as expected, the total indirect effect in the mediation analysis was stronger for 
girls than for boys (H4 and H5).
The findings reflecting our hypotheses 1–4 confirm the rationale that the mechanism 
of role modeling partly underlie these associations between sexual communication with 
friends and sexual peer norms (Bandura, 1971, Cialdini et al., 2004). Specifically, it 
may be that during sexuality-related talks, friends exchange information about their 
own sexual behaviors, which may shape adolescents’ perceptions of their friends sexual 
behaviors, attitudes towards sex, and peer pressure to have sex. In turn, adolescents’ 
perceptions of their friends’ sexual peer norms could stimulate adolescents’ own sexual 
behaviors. That is, adolescents may reason that if their friends behave in a certain way, 
it must be a wise thing to do.
The role of injunctive norms in adolescents’ increased experiences with early sexual 
behaviors between T1–T3 relates to the extent to these norms are in accordance with 
adolescents’ own values. When peers’ approval of having sex is in accordance with ado-
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lescents’ own positive attitudes towards sexual behaviors, adolescents are more likely to 
initiate those behaviors themselves (White, Hogg, & Terry, 2002).
Moreover, they may be motivated to conform to their peer behaviors (e.g., to engage 
in an expected behavior) because of perceived social benefits (e.g., social acceptance) 
when they do conform, or social losses (e.g., social rejection) when they do not conform 
(Van de Bongardt et al., 2015). It has been shown that those adolescents who experienced 
more pressure from their peers to have sex were more likely to engage in sexual behav-
iors at an early age (Van de Bongardt et al., 2015).
By examining mediation pathways of the associations between sexual communica-
tion with friends, three types of sexual peer norms, and subsequent sexual behaviors, our 
study contributes to advance the understanding on how friends play a role in adolescents’ 
sexual behaviors, through an interplay of communication and norms about sex. How-
ever, the fact that we found only partial mediation means that there are other factors that 
contribute to explain these links too. Perhaps, factors such as the frequency at which 
adolescents watch pornography together could be another explanatory factor of the as-
sociation between adolescents’ sexual communication with friends and engagement in 
sexual behaviors over time (Harris, 1994). The investigation hereof can be a direction 
for future studies.
Finally, the findings concerning gender differences in the associations between 
sexual communication with friends and early sexual behaviors between T1–T3, through 
sexual peer norms are in line with our hypothesis that both direct and indirect links 
would be stronger for girls than for boys (Van de Bongardt et al., 2015). An elucidation 
for these differences can be related to the fact that, generally, girls have lower levels of 
global self-esteem than boys (Nogueira et al., 2018), which may contribute to make them 
more sensitive to peer norms than boys. Future studies should further investigate how 
sexual peer norms affect girls’ sexual behaviors more strongly than boys’ behaviors, for 
example, by testing a potential buffering effect of self-esteem on the association between 
sexual peer norm perceptions and adolescents’ experiences with early sexual behaviors 
over time.
Strengths and Limitations
The current study has some major strengths. Firstly, it includes the use of a longi-
tudinal study design, which allowed us assess over-time changes (i.e., an increase) in 
adolescents’ experiences with early sexual behaviors, and to which extent peers contrib-
ute to these modifications in sexual behaviors. Secondly, by measuring various sexual 
behaviors, ranging from naked touching to intercourse, and thus, not only intercourse, 
all adolescents who had experience with any of these behaviors were included in the 
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present study. As such, the use of this broad conceptualization of early sexual behavior 
allowed us to assess the role of peers in the initial stages of intimate and sexual behaviors 
in early adolescence. Thirdly, our study also extended the literature by including both 
online and face-to-face communication in the measures. Considering the contemporary 
increasing popularity of online communication among peers (Doornwaard et al., 2015; 
Van de Eijnden et al., 2014), the examination of online communication, in addition to 
face-to-face communication, is a clear strength of our study.
The present study also has its limitations. First, although this study employed a lon-
gitudinal design, we only assessed our mediation model in one direction. However, even 
though we considered sexual communication with friends as a predictor of adolescents’ 
perceptions of sexual peer norms, it is plausible that adolescents’ perceptions of sexual 
norms among their peers also affect the way in which adolescents talk about sex with 
their friends. Similarly, the frequency of sexual communication with friends may not 
only predict subsequent changes in their sexual behaviors, but changes in their sexual 
behaviors may very well also predict subsequent changes in how often adolescents talk 
about sex (e.g., their own sexual experiences) with their friends (Van de Bongardt et al., 
2017). Future longitudinal studies need to further investigate the extent to which these 
associations are bidirectional.
Second, because the sample consisted mainly of adolescents with a Dutch ethnic 
background, generalizability of the results to other ethnic groups may be limited. Third, 
the data were collected with adolescents’ self-reports, which may have led to bias. It has 
been found that boys often over-report, and girls often under-report sexual experiences 
(Siegel, Aten, & Roghmann, 1998). However, self-reports are the commonly the only 
feasible method to assess sexual behavior. Finally, research has shown that adolescents 
often have misperceptions of sexual peer norms, as they tend to overestimate peers’ 
sexual experiences and their positive attitudes toward sex (Prentice, 2008; Martens et 
al., 2006). On the other hand, perceptions of sexual norms among peers have been found 
to be stronger correlates of adolescents’ own sexual behavior than actual peer-reported 
behaviors and attitudes, even when these perceptions are incorrect (Prentice, 2008).
The findings of the current study have implications for educators, health care profes-
sionals, and parents. When deploying prevention and intervention strategies to promote 
adolescents’ sexual health, the influence of friends on adolescents’ sexual behaviors 
through communication about sex and perceptions of sexual peer norms, should be taken 
into account. Using peer education to inform adolescents about actual sexual behaviors 
and attitudes among youth (e.g., average ages at which most adolescents start engaging 
in various sexual behaviors) may be particularly effective for the correction of existing 
misperceptions (Agha & Van Rossem, 2004; Caron, Godin, Otis, & Lambert, 2004). In 
addition, parents should be aware of the fact that peers play a role in adolescents’ sexual 
behaviors, for instance through communication about sexuality, and through sexuality-
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related norms among peers. But also, parents should be aware that they themselves play 
a role in their children’ experiences with sexual behaviors (Van de Bongardt et al., 2014; 
Nogueira et al., 2016). For example, Van de Bongardt and colleagues (2014) found that 
more frequent parent–adolescent communication significantly reduced the effects of 
sexually active friends and experienced peer pressure on early adolescents’ intentions to 
have sex (Van de Bongardt et al., 2014).
Overall, our study indicates that sexual peer norms partly explain the associations 
between sexual communication with friends and adolescents’ experiences with early 
sexual behaviors between T1–T3, contributing to advance the understanding on how 
friends play a role in adolescents’ sexual behaviors, through an interplay of communica-
tion and norms about sex.
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Table 1: Descriptive Characteristics of the Prospective Analysis Sample and Gender Differences
Boys (n=389) Girls (n=382)
p bn % Mean (SD) n % Mean (SD)
T1 Covariates a
Age
11.0–16.0 years 13.4 (0.64) 13.4 (0.62) .798
Educational Level c
Low 171 44.0 145 38.0 .053
High 218 56.0 237 62.0
Ethnic Background d
Native Dutch 342 87.9 335 87.7 .506
Non-native Dutch 47 12.1 47 12.3
Family Structure e
Living with both Biological Parents 273 74.2 281 77.4 .176
Not living with both Biological Parents 95 25.8 82 22.6
Early Sexual Behaviors
0.06 (0.35) 0.03 (0.25) .231
T1 Predictor a
Sexual Communication with Friends
1.74 (0.79) 1.90 (0.79) .007
T2 Mediators a
Descriptive Norms
1.44 (0.88) 1.44 (0.92) .874
Injunctive Norms
3.08 (1.75) 2.58 (1.60) <.001
Peer Pressure
1.38 (0.78) 1.15 (0.55) .001
T3 Outcome
Early Sexual Behaviors
0.23 (0.79) 0.25 (0.83) .767
Notes: a Missing values were found among family structure (5.2%), sexual behaviors (5.4%), sexual commu-
nication with friends (7.4%), descriptive norms (16.0%), injunctive norms (9.6%), peer pressure (11.5%), and 
sexual behaviors (0.5%), as described in the text.
b Significance level of differences for Chi-Square tests (categorical variables) and One-way ANOVA tests 
(continuous variables).
c Low educational level=1=pre-vocational education. High educational level=0=senior general education and 
pre-university education.
d Native Dutch=0=adolescent and both parents born in the Netherlands. Non-native Dutch=1=adolescent or at 
least one parent was not born in the Netherlands.
e Family Structure=assessed whether adolescents lived with both biological parents or not. This variable was 
dichotomized: 0=Living with both biological parents and 1=Not living with both biological parents.
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Table 2: Mediation Analyses of the Associations between Sexual Communication with Friends at T1 and 
Changes in Adolescents’ Experience with Early Sexual Behaviors between T1–T3, through Perceived Sexual 
Peer Norms at T2, in the Total Sample, and Stratified by Gender
Sexual Behaviors between T1–T3
Total Analysis Sample 
(n=771)
Boys
(n=389)
Girls
(n=382)
B (SE) β p B (SE) β p B (SE) β p
Path c: Predictor-> Outcome
0.25 (.04) 0.27 <.001 0.19 (.05) 0.21 <.001 0.33 (.06) 0.36 <.001
Path c’ (Indirect): -> Predictor Mediators -> Outcome
0.15 (.04) 0.16 <.001 0.13 (.05) 0.14 .005 0.16 (.06) 0.18 .005
Paths a: Predictor -> Mediators
Descriptive Norms (a1) 0.29 (.05) 0.25 <.001 0.16 (.05) 0.14 .003 0.43 (.08) 0.36 <.001
Injunctive Norms (a2) 0.62 (.08) 0.28 <.001 0.65 (.11) 0.30 <.001 0.62 (.10) 0.28 <.001
Peer Pressure (a3) 0.14 (.03) 0.17 <.001 0.17 (.06) 0.20 <.001 0.15 (.04) 0.17 <.001
Paths b: Mediators-> Outcome
Descriptive Norms (b1) 0.19 (.04) 0.25 <.001 0.10 (.04) 0.13 .021 0.24 (.05) 0.32 <.001
Injunctive Norms (b2) 0.07 (.02) 0.17 <.001 0.06 (.02) 0.15 .004 0.08 (.03) 0.18 .008
Peer Pressure (b3) 0.25 (.04) 0.23 <.001 0.17 (.06) 0.16 .007 0.44 (.07) 0.41 .017
Notes. Analyses included covariates at T1 (i.e., gender, age, ethnic background, educational level, family struc-
ture, and sexual behaviors).
B=unstandardized regression coefficients; SE=standard error; β=standardized regression coefficient.
Significant gender-interaction effects were found in paths c’ (p<.001), b1 (p=.022), and b3 (p=.010), as dis-
cussed in the text.
Table 3: Specific Indirect Effects of Mediation Models, in the total analysis sample, and stratified by gender
Changes in Sexual Behaviors between T1–T3
Total Analysis Sample a
(n=533)
Boys
(n=256)
Girls
(n=277)
Point Estimate
(BA 95% CI) b
Point Estimate 
(BA 95% CI)
Point Estimate 
(BA 95% CI)
Sexual Communication with Friends
Specific indirect effects
Descriptive Norms 0.06 (0.02, 0.14) 0.01 (-0.01, 0.04) 0.11 (0.01, 0.28)
Injunctive Norms 0.03 (0.01, 0.08) 0.05 (0.01, 0.11) 0.02 (-0.02, 0.06)
Peer Pressure 0.04 (0.01, 0.11) 0.02 (-0.01, 0.09) 0.04 (-0.02, 0.14)
Notes. a Analyses included covariates (i.e., gender, age, ethnic background, educational level, family structure, 
and sexual behaviors at T1)
b BA 95% CI=Bias corrected 95% confidence intervals.
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Abstract
Background and Objectives
Research on adolescents’ sexual and reproductive health (SRH) lacks focus on 
low- and middle-income countries and cross-country comparisons. In this study, we 
investigated five aspects of adolescents’ SRH (timing of first sexual intercourse, number 
of sexual partners, condom use, contraceptive use, teen pregnancy) and six psycho-social 
predictors thereof (gender, age, ethnic background, family structure, parental monitor-
ing, in-school sexuality education) across the Netherlands, the United States, and Brazil.
Methods
Using three large, nationally representative datasets, this study included 122,278 
adolescents (11.0–19.9-years, M=14.8). Cox-proportional-hazard, ordered, and logistic 
regressions were performed to assess psycho-social predictors of SRH, and cross-country 
differences.
Results
Overall, Dutch and Brazilian adolescents showed more optimal SRH (e.g., more con-
dom/contraceptive use, lower teen pregnancy rates) than American adolescents. Regard-
ing psycho-social predictors, across all countries, boys reported more sexual partners, 
more condom use, and less contraceptive use than girls. In all countries, adolescents who 
lived with both biological parents and who received more in-school sexuality education 
were more likely to report fewer sexual partners, and more condom/contraceptive use. 
The effect of parental monitoring on SRH differed cross-culturally. While in Brazil and 
in the Netherlands, more parental monitoring was associated with more optimal SRH 
outcomes, these associations differed in the United States.
Conclusions
By identifying cross-country differences in adolescents’ SRH and psycho-social 
predictors thereof, as well as similar protective factors of adolescents’ SRH, such as 
more in-school sexuality education, our findings may contribute to the development of 
effective strategies to improve adolescents’ SRH.
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Introduction
The initiation of sexual behaviors is a normative step during adolescence.1 However, 
risky sexual behaviors (e.g., sexual intercourse without condoms) are associated with 
negative outcomes, such as the contraction of sexually transmitted infections (STIs), 
and teen pregnancies.1 The World Health Organization estimates that about 333 million 
curable STIs occur worldwide yearly, of which a considerable part affects adolescents 
aged 15.0–19.9 years.1 In addition, globally, about 17 million teenage girls younger than 
20.0 years give birth, every year.1
Sexual and reproductive health (SRH) problems among adolescents are a challenge 
for most countries, and are not restricted to low- and middle-income countries (LMIC).1 
For example, in the United States (US) about three million adolescents contract STIs 
yearly, and, the teen pregnancy rate (8.0%) is one of the highest among high-income 
countries (HICs).1 However, there are countries where adolescents have a relatively opti-
mal SRH, such as the Netherlands (NL), showing low rates of STIs and teen pregnancies 
among adolescents.2
Understanding the factors that affect adolescents’ SRH behaviors and outcomes is 
a fundamental step towards the improvement of adolescents’ SRH. Ecological systems 
theories suggest that a complexity of factors, such as individual (e.g., gender), and social 
(e.g., in-school sexuality education), affect adolescents’ SRH behaviors and outcomes.3 
As empirical knowledge has been accumulated about adolescents’ SRH, it has become 
clear that adolescents’ sexual behaviors, safe or risky, are, indeed, related to a variety of 
ecological factors.4-20
Up to now, there are, at least, two notable gaps in research on predictors of ado-
lescents’ SRH. Firstly, cross-country comparisons of adolescents’ SRH and predictors 
thereof are scarce,14 which is problematic because psycho-social factors that affect 
adolescents’ SRH may vary across cultural contexts. Secondly, empirical knowledge 
on predictors of SRH focus on adolescents from HICs.4-19 Global research on SRH of 
adolescents from LMICs relatively often has a focus on Sub-Saharan Africa.21 This is 
problematic because over 85.0% of adolescents’ world population lives in LMICs.1
Further, over 85.0% of all new cases of STIs and teen pregnancy occur among ado-
lescents from LMICs.1 Unlike most countries in Latin America, Brazil is neither reaching 
the Millennium Development Goal of combating HIV/Aids, nor the 2016 United Nations 
sustainable goal of ending the Aids epidemic by 2030.1 The country is currently facing 
an epidemic of syphilis, HIV, and other STIs, among adolescents.22, 23 A 2016-national 
report showed that, between 2010–2015, the incidence of acquired syphilis increased 
about 20.0% among adolescents aged 13.0–19.9 years.22 And, a 2016 UNAIDS-Brazil 
report showed that, between 2006–2015, the incidence of HIV increased more than 
50·0%, of which a considerable part occurred among adolescents aged 15.0–19.9 years.23 
120
Chapter 6
Furthermore, about 630,000 (20.3%) teenage girls give birth yearly in Brazil, of which 
30,000 (1.0%) girls are younger than 15.0 years old.24
The inclusion of LMICs in research on adolescents’ SRH is highly needed to gener-
ate scientific knowledge that reflects more accurately the SRH of adolescents’ world 
population. Moreover, cross-country comparisons may contribute to the identification of 
similarities and differences in SRH behaviors and outcomes, as well as differences and 
similarities in risk and protective factors, and thus shed some light on possible explana-
tions for cross-country variations in adolescents’ SRH. Hereto, in the current study, we 
investigated the associations between five aspects of adolescents’ SRH (i.e., timing of 
first sexual intercourse, number of sexual partners, condom use, contraceptive use, teen 
pregnancy) and six psycho-social predictors thereof (gender, age, ethnic background, 
family structure, parental monitoring, in-school sexuality education) across the Nether-
lands, the United States, and Brazil.
Methods
Study Design
We used data from three large, nationally representative datasets, collected in the 
Netherlands (Sex under the age of 25, 2005),25 the US (Add Health, 1996),26 and Brazil 
(PeNSE, 2015).27 In the cross-sectional study Sex under the age of 25, data were col-
lected using online self-report questionnaires, and a total of 4,820 adolescents and young 
adults (11.0–24.9 years) participated in the study.25 In the longitudinal study Add Health, 
we used data from wave I, collected using self-report questionnaires applied in-school 
among 90,118 adolescents (11.0–21.0 years), and wave II, collected through in-home 
interviews applied to 14,738 adolescents.26 In the cross-sectional study PeNSE, data 
were collected in 2015, using online self-report questionnaires, and a total of 102,072 
adolescents (5.8–20.0 years), who were enrolled in the last year of secondary education, 
participated in the study.27
For the current study, we selected only adolescents 11.0–19.9 years old (n=122 
Brazilians, n=1,817 Dutch, and n=199 Americans excluded). The final analysis samples 
included 101,950 Brazilian adolescents (M=14.4 years, SD=1.03, 51.7% girls), 3,003 
Dutch adolescents (M=16.2 years, SD=2.22, 51.1% girls), and 14,539 American ado-
lescents (M=16.6 years, SD=1.56, 51.4% girls). Across all three countries, adolescents 
differed significantly in various characteristics (table 1). The final pooled analysis sample 
included 122,278 adolescents (M=14.8 years, SD=1.44, 51.8% girls).
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Variables
We harmonized the three national datasets by recoding comparable variables across 
the datasets into overall measures, after which, we merged the three harmonized datasets 
into one pooled dataset. A detailed description of how all variables were originally mea-
sured, and how they were harmonized is shown in Supplementary Table 1.
Regarding adolescents’ SRH behaviors and outcomes, timing of first sexual inter-
course assessed the age at which adolescents had their first sexual intercourse (≥9.0–19.9 
years). If adolescents have never had sexual intercourse, a value of their age at the 
moment of the survey (11.0–19.9 years) was attributed to the variable timing of first 
sexual intercourse. Otherwise, a value of their age at first sexual intercourse (≥9.0–19.9 
years) was given. Condom use measured whether adolescents had used a condom dur-
ing their last sexual intercourse experience, or with their last partner (0=No, 1=Yes). 
Contraceptive use measured whether adolescents had used a contraceptive method, other 
than condoms, during their last sexual intercourse experience, or with their last partner 
(0=No, 1=Yes). Number of sexual partners assessed how many people adolescents have 
had sexual intercourse with (1=1 sexual partner to 6=≥6 sexual partners). Teen pregnancy 
assessed whether girls had ever been pregnant as a teen (<20.0 years), (0=No, 1=Yes).
Statistical Analysis
Analyses were performed in four steps. After descriptive inspections of the analysis 
samples’ characteristics, we investigated the psycho-social predictors of adolescents’ 
SRH behaviors and outcomes, using different types of multivariate regression analyses. 
For timing of first sexual intercourse, we applied cox-proportional hazard regression; 
this approach may be applied when the outcome measures refers to the time it takes 
until a certain event occurs.28 Ordered logistic regression was performed for the number 
of sexual partners. Logistic regression was performed for condom use, contraceptive 
use, and teen pregnancy. All psycho-social predictors were added into the regression 
models simultaneously, to adjust for each other’s independent contribution. Third, we 
tested interaction effects between country and all psycho-social predictors (e.g., country 
× gender) to assess whether the associations between psycho-social predictors and ado-
lescents’ SRH behaviors and outcomes differed significantly across countries. In case 
of a significant country-interaction effect in the pooled analysis sample, we re-tested 
the interaction effect in subgroups: BR-NL, BR-US, and NL-US, to identify the exact 
between-country difference.
Missing value analysis indicated that the percentage of missing values were <10.0% 
for almost all variables, but >10.0% for some variables (e.g., 83.1% for contraceptive use 
in the American dataset, among adolescents who have had sexual intercourse), (supple-
mentary table 1). All missing values were imputed using multiple imputation across five 
sets,29 using SAS statements proc mi and proc mianalyze.30 All analyses were conducted 
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using SAS 9.4. A significance level of p<.01 was used to indicate any significant effects, 
including interaction effects.
Ethical Approval
All data used in the current study have been collected with the approval of country-
specific Institutional Review Board (IRB) or law.25-27 Sex under the age of 25 was exempt 
from medical-ethical committee under Dutch law. All waves of Add Health have been 
approved by the IRB of the Office of Human Research Ethics, at the University of North 
Carolina at Chapel Hill. PeNSE was approved by the National Commission of Research 
Ethics. In all studies, adolescents received written information about the questionnaires, 
completed the questionnaires on a voluntary basis, and were free to withdraw participa-
tion at any time. All information was anonymized and de-identified prior to analysis.25-27
Results
Characteristics of the Analysis Samples
Psycho-social predictors, and adolescents’ SRH behaviors and outcomes (except for 
gender) differed significantly across all three countries and subgroups: BR-NL, BR-US, 
and NL-US (table 1).
Brazilian adolescents were on average 1.8 years younger than Dutch and 2.4 years 
younger than American adolescents. The proportion of adolescents from a European 
ethnic background was higher in the Netherlands, followed by the US, and Brazil. The 
percentages of adolescents who lived with both biological parents, and the levels of 
parental monitoring were higher in the Netherlands, followed by Brazil, and by the US. 
The provision of in-school sexuality education was higher in the Netherlands, followed 
by Brazil, and by the US.
Further, the percentage of adolescents who have had sexual intercourse was higher 
in the US (44.3%), followed by the Netherlands (39.4%), and Brazil (28.1%). On aver-
age, Brazilian adolescents have had their first sexual intercourse (M=14.0 years) earlier 
than Dutch (M=15.3 years), and American adolescents (M=15.6), (table 1, figure 1). 
American adolescents had significantly more sexual partners (n=2.9) than Dutch 
(n=2.6) and Brazilian (n=2.5) adolescents. American adolescents (52.3%) used condoms 
significantly less often than Dutch (65.4%) and Brazilian adolescents (69.2%). Also, 
American adolescents (43.4%) used other contraceptives significantly less often than 
Dutch (56.7%) and Brazilian (72.5%) adolescents. Finally, American girls (21.3%) were 
significantly more likely to have been pregnant as a teen than Brazilian (9.4%) and Dutch 
girls (2.8%).
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Figure 1: Timing of first sexual intercourse experience 
Psycho-Social Predictors of Adolescents’ SRH Behaviors and Outcomes
Timing of First Sexual Intercourse
Table 2 shows the associations between psycho-social predictors and timing of 
first sexual intercourse. Country-interaction effects showed that, in all three countries, 
adolescents from a non-European ethnic background, and who did not live with both 
biological parents were more likely to initiate sexual intercourse earlier. In Brazil only, 
boys were more likely to initiate sexual intercourse earlier than girls. In the Netherlands 
and Brazil, more parental monitoring was associated with later sexual intercourse initia-
tion, whereas in the US, more parental monitoring was associated with earlier sexual 
intercourse initiation. In Brazil, more in-school sexuality education was associated with 
earlier sexual intercourse initiation, whereas in the Netherlands, more in-school sexual-
ity education was associated with later sexual intercourse initiation, and in the US no 
association was found.
Number of Sexual Partners
Table 3 shows the associations between psycho-social predictors and number of 
sexual partners. Country-interaction effects indicated that, in all three countries, boys 
and adolescents from a non-European ethnic background were more likely to have more 
sexual partners. In addition, in all countries, adolescents who lived with both biological 
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parents, and received more in-school sexuality education were more likely to have fewer 
sexual partners. In Brazil and in the Netherlands, older adolescents were more likely 
to have more sexual partners, and adolescents who received more parental monitoring 
were more likely to have fewer sexual partners. In the US, more parental monitoring was 
associated with more sexual partners.
Condom Use
Table 4 shows the associations between psycho-social predictors and condom use, con-
traceptive use, and teen pregnancy. The results of country-interaction effects showed that, 
in all three countries, adolescents who lived with both biological parents and received more 
in-school sexuality education were more likely to have used condoms. In the Netherlands 
and in the US, boys were more likely to have used condoms than girls. In Brazil, older ado-
lescents were more likely to have used condoms, whereas in the Netherlands and in the US, 
younger adolescents were more likely to have used condoms. In Brazil only, adolescents 
who received more parental monitoring were more likely to have used condoms.
Contraceptive Use Other Than Condom Use
With regard to contraceptive use other than condom use, the results from country-
interaction effects revealed that, in all three countries, girls, adolescents with a European 
background, older adolescents, adolescents who lived with both biological parents and 
adolescents who received more in-school sexuality education were more likely to have used 
a contraceptive technique other than condoms (such as pills and withdrawal). In Brazil only, 
more parental monitoring was associated with a higher likelihood of contraceptive use.
Teen Pregnancy
Finally, regarding teen pregnancy, the results of country-interaction effects showed 
that, in all countries, girls who lived with both biological parental were less likely to 
have been pregnant as a teen. Older girls, in Brazil and in the US, and girls from a non-
European ethnic background in the US only, were more likely to have been pregnant as a 
teen. In the Netherlands, girls who received more parental monitoring were less likely to 
have been pregnant as a teen, whereas in US, girls who received more parental monitor-
ing were more likely to have been pregnant as a teen. In-school sexuality education was 
not linked to teen pregnancy in any of the three countries.
Discussion
Using three national datasets, the current study investigated the associations between 
six psycho-social predictors (i.e., gender, age, ethnic background, family structure, pa-
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rental monitoring, and in-school sexuality education) and five aspects of adolescents’ 
SRH (i.e., timing of first sexual intercourse, number of sexual partners, condom use, 
contraceptive use, and teen pregnancy), across the Netherlands, the US, and Brazil.
First, our findings showed that adolescents’ SRH behaviors and outcomes differed 
significantly across all three countries, and subgroups (BR-NL, BR-US, and NL-US). 
Overall, Dutch and Brazilian adolescents had relatively more optimal SRH (i.e., fewer 
sexual partners, more condom use, more use of contraceptive techniques other than 
condom use, and lower rates of teen pregnancy) in comparison with American adoles-
cents. The fact Dutch and Brazilian adolescents used condom and other contraceptives 
significantly more often than American adolescents, may also explain the relatively low 
rates of teen pregnancy in the Netherlands and in Brazil in comparison with the US.
Because the data from the US sample was old (collected in 1996), the results should 
be interpreted with caution. A 2017 study that used more recent US national surveys 
(i.e., Youth Risk Behaviors Surveys) to assess trends in adolescents’ SRH between 
2003 and 2015 indicated, for instance, that there were declines in self-reported condom 
use among adolescents in the US (e.g., 69.0% in 2003 to 58.1% in 2015, among white 
male adolescents aged, on average, 16.0 years old).31 In comparison with the findings 
regarding condom use among Dutch adolescents (i.e., 65.4%) and Brazilian adolescents 
(i.e.,69.2%) in the current study, condom use in the US is relatively low.
A less optimal SRH outcome of Brazilian adolescents was the relatively early 
sexual intercourse initiation in comparison with the other two samples. It should be noted 
however that the mean age of the Brazilian adolescents in the sample for analysis was 
relatively low (the average age was 1.8 years lower than Dutch and 2.4 years lower than 
American adolescents in this study).
Second, our findings on psycho-social predictors of adolescents’ SRH revealed that, 
in all three countries, boys were more likely than girls to have more sexual partners, more 
condom use, and less contraceptive use. These findings are in line with socio-cultural as-
pects of sexual double standards, at which boys are encouraged to prove their masculinity, 
and girls are encouraged to constrain their sexuality.32 As results, boys are often incentiv-
ized, and praised for having more sexual partners, whereas girls are often incentivized not 
to have many sexual partners, being negatively judged when they do so.32
Another notable finding concerns the observation that, in all three countries, liv-
ing with both biological parents was a protective factor of adolescents’ SRH (i.e., later 
sexual intercourse initiation, fewer sexual partners, more condom and contraceptive use, 
and lower rates of teen pregnancies). This cross-country result is in line with previous 
literature that shows that living with both biological parents is a consistent protective 
factor of adolescents’ SRH.33 The presence of both biological parents rather than one 
may generate a positive environment with more sources of support, which may promote 
more responsible sexual decision-making, and contribute to more optimal SRH.33 Family 
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structure (i.e., not living with both biological parents) may be considered non-modifiable 
risk factor of adolescents’ SRH. However, the family structure can be still relevant for 
educational practices. For instance, it may be important to target health education to 
adolescents who do not live with both biological parents.
The associations between parental monitoring and adolescents’ SRH behaviors and 
outcomes, however, differed between the countries. In Brazil and in the Netherlands 
(where the overall levels of parental monitoring were higher compared to the US), 
parental monitoring was associated with more optimal SRH outcomes than in the US. 
These findings may also be explained by the observed differences in family structure 
(i.e., prevalence of single-parent families) between the countries, because living with 
both biological parents may be linked with more parental monitoring.34
Our findings also revealed that, in all three countries, more in-school sexuality 
education predicted significantly more optimal SRH (i.e., fewer sexual partners, more 
condom and more contraceptive use). These results may be explained by the fact that 
comprehensive sexuality education promote adolescents’ SRH by teaching them the rea-
sons by which is important to use condom and other contraceptives as well as how to use 
contraceptives adequately. By teaching these sensitive topics comprehensively, sexuality 
education facilitates the learning process and contributes to raise adolescents’ awareness 
of the risks involved in unprotected sexual relations, improving adolescents’ SHR.16-18 In 
fact, our results also showed that Dutch and Brazilian adolescents (who received signifi-
cantly more in-school sexuality education than American adolescents) had significantly 
more optimal SRH than American adolescents. These findings may also be explained by 
socio-cultural aspects across the three countries. In both Brazil,27 and the Netherlands,16 
all schools are required by law to provide comprehensive in-school sexuality education, 
whereas in the US, there are schools that provide abstinence-only-programs.15 While 
in-school comprehensive sexuality education is effective in promoting adolescents’ 
SRH,17 abstinence-only programs are ineffective, because they often withhold relevant 
information on SRH, such as information on why and how to use condom and other 
contraceptives.15 Thus, our findings show that the provision of in-school comprehensive 
sexuality education is effective in improving adolescents’ SRH.
Strengths and Limitations
Strengths of the current study include the fact that, using three large, national, har-
monized datasets (122,278 adolescents in total), this is a first study that has included a 
LMIC in a cross-country comparison on adolescents’ SRH and psychosocial predictors 
thereof. However, potential limitations include the fact that information on all variables 
was assessed by self-reported questionnaires, which may have led to socially desired 
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responses. Moreover, the use of a cross-sectional design did not allow us to assess the 
predictive associations over time.
The used datasets were collected at different times (Brazilian data in 2015, the data 
from Netherlands in 2005, and the data from the US in 1996). Research has shown that, 
over the past decade, changes in Dutch adolescents’ sexual behaviors were relatively 
small.35 The data regarding the US adolescents are old; therefore we recommend a new 
study to replicate our results. For example, a 2017 study in the US has shown a decline 
in condom use mong adolescents between 2003 and 2005.31
We recommend continuous updates of important nationally representative monitors 
of adolescents’ SRH, and predictors thereof. Further, to facilitate the development of new 
cross-country studies, nationally representative monitors should use similar measures on 
adolescents’ SRH.
Implications
The American Academy of Pediatrics emphasizes the relevant role of pediatricians 
in clinical practices relating to sensitive topics, such as adolescents’ SRH.36 Our findings 
are valuable for pediatricians and other health care professionals, who, in their clinical 
practice, can diagnose and treat STIs among adolescents, and who can advise adoles-
cents and their parents about risk and protective factors of adolescents’ SRH, based on 
scientific evidence. Our findings are also relevant for public health policies because they 
can inform the development of effective strategies to improve SRH, such as strategies 
to prevent and reduce STIs and unwanted teen pregnancy among adolescents. Public 
health policies can also call for more cross-country and longitudinal research on SRH in 
adolescents in Brazil and other LMICs, which is a need that has been highlighted by the 
current study. By showing cross-national findings, countries can learn from each other 
through an international knowledge exchange and, when possible, implement similar 
prevention strategies to promote adolescents’ SRH. By showing psycho-social predictors 
of SRH over-time, longitudinal studies are likely to contribute to more assertive strate-
gies to improve adolescents’ SRH. Finally, our study indicates a need of more research 
on the various ecological factors that may play a role in adolescents’ SRH behaviors and 
outcomes, such as the type of relationships (romantic, casual) in which sexual behaviors 
occur.4 By taking more ecological factors into account, research can provide further 
insights into which groups are, for instance, more or less likely to have a more optimal 
SRH.
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General Discussion
Experiences with sexual behaviors (coital and non-coital) are a normative develop-
mental aspects of adolescence.1, 2 However, the experience with certain sexual behaviors 
(e.g., sexual intercourse) during early stages of adolescence (i.e., before 16 years) can 
have negative consequences for adolescents’ sexual and reproductive health (SRH), such 
as the contraction of sexually transmitted infections (STIs) and unwanted teen pregnan-
cies.1-4 Knowledge regarding the risk factors and the protective factors with regard to a 
healthy development of adolescents’ sexuality is relevant for the development of effec-
tive (public) health (preventive) interventions and policies.6
As stated in Chapter 1, the present thesis focused on five research questions:
1) How are various physical activity and screen time behaviors associated with subse-
quent early sexual intercourse initiation?
2) How is adolescents’ psychological well-being associated with adolescents’ subse-
quent experiences with early sexual behaviors, and–vice versa–how is adolescents’ 
experiences with early sexual behaviors linked with their subsequent psychological 
well-being?
3) How are adolescents’ relationships with mothers and fathers associated with subse-
quent early sexual intercourse initiation?
4) How is sexual communication with friends associated with adolescents’ subsequent 
experiences with early sexual behaviors, and to what extent is this association ex-
plained by adolescents’ perceptions of sexual peer norms?
5) What are the differences and similarities in adolescents’ SRH behaviors and out-
comes, and psychosocial predictors thereof, across the Netherlands, the United 
States, and Brazil?
Below, the results and implications of the five studies that correspond to each of the 
research questions are summarized and interpreted.
Physical Activity Behaviors, Screen Time Behaviors, and Adolescents’ Early 
Sexual Intercourse Initiation
The first research question was: How are various physical activity and screen time 
behaviors associated with subsequent early sexual intercourse initiation? This question 
was addressed in Chapter 2, which described a two-wave longitudinal study that inves-
tigated the associations between physical activity and screen time behaviors with early 
sexual intercourse (i.e., ≤15 years old).
In relation to physical activity behaviors, adolescents who were members of a sports 
club at baseline (T1) were significantly more likely to have engaged in early sexual in-
tercourse at follow-up (T2) than adolescents who were not members of a sports club. Be-
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cause previous studies investigating the associations between physical activity behaviors 
and sexual intercourse yielded conflicting results,7-10 we did not have a clear hypothesis 
for it. But a possible explanation for our finding is related to the fact that adolescents who 
play sports in the setting of a sports club may spend considerable unsupervised leisure 
time with peers, which may offer opportunities for interactions with potential sexual 
partners,8 thus facilitating early sexual experiences.11
In relation to screen time behaviors , this study showed that, boys (but not girls) 
who watched TV ≥2 hours/day were significantly more likely to have had early sexual 
intercourse than boys who watched TV <2 hours/day. This finding was consistent with 
our hypothesis, and may be related to the fact that a greater exposure to sexual content 
on TV/DVDs may lead adolescents to believe that sexual intercourse is a normative part 
of everyday life, which could be a stimulus for sexual intercourse.12, 13
In addition, the results showed that girls (but not boys) who used a computer ≥2 
hours/day were significantly more likely to have had early sexual intercourse than girls 
who used a computer <2 hours/day. This finding was consistent with our hypothesis, 
and may be related to a high exposure to internet use.14 It has been suggested that girls 
who use internet frequently may be more likely to contact, and be solicited by potential 
sexual partners online in comparison with boys who are online frequently.15 We do not 
know, however, what the reasons were for girls’ computer use (e.g., homework, gaming, 
or viewing sexualized internet material).
Bidirectional Associations Between Adolescents’ Sexual Behaviors and 
Psychological Well-Being
The second research question was: How is adolescents’ psychological well-being 
associated with adolescents’ subsequent experiences with early sexual behaviors, and–
vice versa–how is adolescents’ experiences with early sexual behaviors linked with their 
subsequent psychological well-being? This question was addressed in Chapter 3, which 
described a four-wave longitudinal study that investigated bidirectional associations be-
tween adolescents’ experiences with various non-coital and coital early sexual behaviors 
(i.e., ≤16.0 years) and multiple dimensions of their psychological wellbeing (i.e., global 
self-esteem, physical self-esteem, and depression).
Our hypothesis that more optimal psychological well-being would be associated 
with less engagement in early sexual behaviors over time, and vice versa,16-18 was not 
confirmed. A possible rationale underlying these findings could be related to socio-
cultural aspects, as previous studies that have shown associations between early sexual 
experiences and subsequent suboptimal psychological well-being, were conducted in the 
United States,16-18 and our study was conducted in the Netherlands. Generally, American 
society tends to be characterized by a relative disapproval of adolescent sexual behaviors, 
whereas Dutch society is characterized by more normalization of sexual behaviors in this 
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life stage.19 Normalization of adolescent sexual behaviors in Dutch society may explain 
that early sexual activity in and of itself did not decrease psychological well-being over 
time, nor it was a result of suboptimal psychological well-being.
In addition, our study showed that having a higher–quality parent–adolescent rela-
tionship at baseline (T1) was associated with higher levels of global and physical self-
esteem, and lower levels of depression over time. Higher–quality relationships between 
adolescents and their parents (mothers and fathers combined) may provide a positive 
environment that contributes to generate encouraging feelings, which may improve ado-
lescents’ confidence in themselves.20-21 However, in this study, no direct link was found 
between higher–quality relationships and early sexual behaviors, nor was a buffering 
effect of higher–quality relationships found on the associations between psychological 
wellbeing and subsequent experiences with early sexual behaviors. These results are 
not in line with a previous longitudinal study conducted in the Netherlands showing a 
protective effect of higher–quality relationships on adolescents’ experiences with sexual 
behaviors,22 and thus, replication of our study is recommended.
Mother– and Father–Adolescent Relationships and Early Sexual Intercourse
The third research question was: How are adolescents’ relationships with mothers 
and fathers associated with subsequent early sexual intercourse initiation? This ques-
tion was addressed in Chapter 4, which described a two-wave longitudinal study that 
investigated the associations between mother– and father–adolescent relationship quality 
and early sexual intercourse (i.e., ≤16 years).
This study showed that only for girls, having a higher–quality relationship with 
mothers at baseline (T1) was related to a lower likelihood of early sexual intercourse 
at follow-up (T2). A possible explanation for this finding is that mothers are still the 
primary providers of sexuality education within families,23 and also that mothers talk 
more often about sexuality with daughters than with sons.24 Thus, having a high-quality 
relationship with mothers may contribute to more frequent parent–adolescent sexual 
communication,24 which in turn has been associated with a lower likelihood of early 
sexual intercourse initiation, particularly for girls.24
We found no association between father–adolescent relationship quality and early 
sexual intercourse, neither for both boys, nor for girls. This is inconsistent with findings 
of previous studies that were conducted in the United States.25, 26 A potential explanation 
may be related to specificities of the Dutch society.27 Dutch fathers spend, on average, 
half as much time with their children compared to Dutch mothers.28 In fact, of all Or-
ganisation for Economic Cooperation and Development Countries, Dutch fathers spend 
the least time with their children (except for Austria).40 As a result, Dutch fathers share 
relatively few activities with their children,29 which also may contribute to their reduced 
influence on the timing of adolescents’ sexual initiation.
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Communication About Sexuality With Friends And Adolescents’ Experiences 
With Early Sexual Behaviors: Indirect Over-Time Associations Through Sexual 
Peer Norms
The fourth research question was: How is sexual communication with friends asso-
ciated with adolescents’ subsequent experiences with early sexual behaviors, and to what 
extent is this association explained by adolescents’ perceptions of sexual peer norms? 
This question was addressed in Chapter 5, which described a three-wave longitudinal 
study that investigated the over-time association between adolescents’ sexual commu-
nication with friends (face-to-face and online) and changes in early sexual behaviors 
(non-coital and coital) between T1–T3. In addition, this study examined whether this 
association was explained by three types of sexual peer norms: adolescents’ perceptions 
of their peers’ sexual behaviors (i.e., descriptive norms), peers’ approval of sexual behav-
iors (i.e., injunctive norms), and peer pressure to have sex.
Consistent with our hypothesis,30 the study showed that more frequent sexual com-
munication with friends at baseline (T1) was significantly associated with an increase 
in adolescents’ experiences with early sexual behaviors between T1–T3, for both boys 
and girls. Furthermore, also confirming out hypothesis, this association was partially 
explained by the three types of sexual peer norms. Possibly, during talks on the topic 
of sexuality, friends exchange information on their own sexual behaviors or acceptance 
thereof. If this would be the case, this might contribute to the perception of adoles-
cents that their friends and peers are already sexually active.30, 31 Such perceptions may 
stimulate adolescents’ own sexual behaviors by mechanisms of role modeling or peer 
pressure.30, 31
We also found that the indirect effect of sexual peer norms on the association be-
tween sexual communication with friends at T1 and their experiences with early sexual 
behaviors between T1–T3 was stronger for girls than for boys. In general, girls may 
be more susceptible to social influences than boys, and more sensitive to peers’ social 
evaluations than boys.32 Thus, adolescents’ perceptions of their peers’ sexual behaviors, 
peers’ approval of sexual behaviors, and peer pressure to have sex may affect girls more 
strongly than boys.31
Adolescents’ Sexual and Reproductive Health (SRH): A Comparison Across the 
Netherlands, the United States and Brazil
The fifth research question was: What are the differences and similarities in ado-
lescents’ SRH behaviors and outcomes, and psychosocial predictors thereof, across the 
Netherlands, the United States, and Brazil? This question was answered in Chapter 6. 
Three cross-sectional datasets were used to compare adolescents’ SRH (i.e., timing of 
first sexual intercourse, number of sexual partners, condom use, contraceptive use, and 
teen pregnancy), and five psychosocial predictors thereof.
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In all three the countries, boys were more likely than girls to have more sexual part-
ners, more condom use, and less of other contraceptives. A possible rationale underlying 
these results may be related to the culture of sexual double standards.33 Accordingly, 
boys are encouraged to prove their masculinity, and girls are encouraged to constrain 
their sexuality.33 As a result, boys are often incentivized, and praised for having more 
sexual partners, whereas girls are often incentivized not to have sexual partners, being 
negatively judged when they do so.33
Also, in all three countries, living with both biological parents was associated with 
later sexual intercourse initiation, fewer sexual partners, more condom and contraceptive 
use, and lower rates of teen pregnancies. The presence of both biological parents rather 
than one may generate a positive environment with more sources of support, which 
may promote more responsible sexual decision-making, and contribute to more optimal 
SRH.11, 20 Family structure (i.e., not living with both biological parents) may be consid-
ered non-modifiable risk factor of adolescents’ SRH. However, the family structure can 
be still relevant for educational practices. For instance, it may be important to target 
health education to adolescents who do not live with both biological parents.
The associations between parental monitoring and adolescents’ SRH behaviors and 
outcomes, however, differed between the countries. In Brazil and in the Netherlands 
(where the overall levels of parental monitoring were higher compared to the US), 
parental monitoring was associated with more optimal SRH outcomes than in the US. 
These findings may also be explained by the observed differences in family structure 
(i.e., prevalence of single-parent families) between the countries, because living with 
both biological parents may be linked with more parental monitoring.34
Finally, in all three countries, having received more in-school sexuality education 
was associated with fewer sexual partners, more condom use, and more contraceptive 
use. So, comprehensive education seems to be a universal promotor of healthy sexual 
behaviors.35
Methodological Considerations
Study Design
As discussed in the Introduction (Chapter 1), in this thesis we have applied lon-
gitudinal study designs (Chapters 2 to 5) in addition to cross-sectional study designs 
(Chapter 6). Longitudinal studies allowed us to assess the associations between baseline 
factors (e.g., predictors in these studies) and subsequent outcomes that are relevant for 
adolescents’ SRH.36 However, it should be noted that, in our studies, participants were 
followed-up for a maximum of two years. We recommend future studies to apply longer 
follow-up periods (See next paragraph).
160
Chapter 7
Moreover, in Chapter 3, we used a longitudinal design to assess the bi-directionality 
of the association between adolescents’ experiences with early sexual behaviors and 
their psychological well-being. Most studies only assessed one direction of the over-time 
associations between ecological predictors and subsequent adolescents’ SRH.20, 24 How-
ever, bidirectional associations may be possible (e.g., alcohol use linking to subsequent 
early sexual behaviors, and early sexual behaviors linking to subsequent alcohol use).37
Despite the longitudinal design that was employed in Chapters 2 to 5, it is important 
to note that we should be cautious before drawing causal conclusions, because of the 
observational nature of our studies.38 Since it is generally not feasible to employ ex-
perimental research designs, such as randomized controlled trials (RCT) in the field of 
research on adolescent sexuality, other, non-experimental approaches may be developed 
to evaluate the likelihood of causality when statistical associations are present.39-41 For 
example, Schelvis et al. have suggested alternative approaches for the RCT design, such 
as the use of ‘propensity scores’ to infer causal inference in observational studies.40 Such 
approaches may contribute to the evaluation of the presence of causality in longitudinal 
studies by minimizing potential bias.41 In the propensity score technique, for example, 
an individual propensity score is calculated to indicate the probability of someone have a 
certain outcome, conditional on potential confounding variables.41 The score is then used 
to adjust for confounding effects in subsequent analyses.41 We recommend future stud-
ies to consider such alternative approaches when further investigating the associations 
between ecological factors and adolescents’ SRH (See next paragraph).
Participation and Non-Participation at Follow-Up
Typically in longitudinal studies, it should be considered that selective participation 
may occur in research on adolescent sexuality.36 In the study described in Chapters 2 and 
4, the initial participation rate was relatively high, i.e., 95.0%. In the study described 
in Chapters 3 and 5 the initial participation rate was also high, i.e., 93.0%. In the three 
cross-sectional studies described in Chapter 6, the initial participation rates were 99.0%, 
93.0% and 81.3%, respectively.
In addition to non-participation at the start of the studies, there was drop-out or 
non-participation at follow-up (Chapters 2 thru 5). Non-response analyses may be done 
to compare the characteristics of participants included in the sample for analysis with 
the characteristics of those who were excluded; this was done in Chapters 2 and 4. For 
example, in the studies described in Chapters 2 and 4, significant differences were found 
with regard to sociodemographic characteristics (e.g., excluded adolescents more often 
had low educational level at T1). Therefore, bias may have occurred; the results should 
be interpreted with caution.
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Missing Data
Missing data frequently occurs in large cohort studies,36 but they can be handled in 
different ways, including complete case analysis, and multiple imputation.42, 43 Missing 
data was also present in the questionnaires applied in our studies (See Chapter 2–6).
In the studies described in Chapter 2 and 4, the percentage of missing data was 
relatively small (<10.0%); Greenland et al. suggest that percentages of missing values 
up to 10.0% are not likely to affect the results.42, 43 Thus, in Chapter 2 and 4, a complete 
case analysis was applied.
 In the studies described in Chapters 3, 5, and 6, the percentage of missing data 
for some variables was >10.0%. As proposed by Sterne et al., we applied multiple im-
putation by imputing missing values across five sets in these studies.43 Advantages of 
multiple imputation, as described by Sterne et al., include the likelihood of more accurate 
(i.e., unbiased) results, even when missing values are not at random.43 With regard to 
the studies described in Chapters 3 and 5 we performed sensitivity analyses to assess 
whether the results from the analyses performed with and without multiple imputation 
differed; the results of the analyses with and without multiple imputation were similar.
Self-Report Questionnaires
Another issue to note is that the variables in the studies in this thesis were all as-
sessed by adolescent self-report questionnaires.45, 46 Self-reports are the most common 
method to collect data on sexual behaviors. However, the validity of self-reports about 
sexual behaviors may be questioned.45, 46 Adolescents may not provide valid information 
about their sexual behaviors; for example because of a fear of embarrassment or social 
sanctions.46 Thus, results should be interpreted with caution. Longitudinal designs, how-
ever, allow researchers to check for inconsistencies in adolescents’ reports over time.36 In 
future studies, other approaches of measurement may be used, such as the use of ‘daily 
or weekly diaries’ or ‘Ecological Momentary Assessment’.47, 48 (See next paragraph).
Diversity
In the majority of the studies described in this thesis (Chapters 2–5), adolescents 
in the analysis samples were mostly from a Dutch ethnic background. Thus, the gener-
alizability of the results to adolescents from other ethnic backgrounds, not only within 
the Netherlands, but also in other countries, are limited.49 We recommend to repeat the 
studies in other, large, varied populations (See next paragraph).
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Implications for Future Research
Study Design, Measurements and Study Setting
The total time by which adolescents have been followed-up in our studies was two 
years. Therefore, we recommend future studies to follow-up participants for longer 
periods (e.g., 5 to 10 years).36 This approach will enable us to assess various factors 
that may be associated with adolescents’ developmental sexual trajectories.36 This means 
that we could assess, for instance, how ecological factors in early stages of life (e.g., 
childhood) link to subsequent adolescents’ SRH during early stages of adolescence (e.g., 
pre-puberty) and beyond (i.e., middle and late adolescence). Similarly, we could also 
assess how ecological factors in early adolescence play a role in SRH later in life (e.g., 
young adulthood). It is difficult to infer causality in observational studies.38, 39 Therefore, 
as suggested by Richmond et al.,39 and by Schelvis et al.,40 we recommend future research 
to explore the feasibility to infer causality by applying alternative techniques, such as the 
use of ‘propensity scores’.
To improve potential issues related to self-report questionnaires (e.g., under or over 
report related to experiences with sexual behaviors),45 we recommend future studies to 
explore the feasibility, reliability and validity of alternative approaches of measurement 
regarding adolescents’ sexual behaviors. For example, the use of daily or weekly diaries 
may be explored as well as the use of ’Ecological Momentary Assessment’.47, 48 By col-
lecting data using a smartphone app, for example, such methods allow the assessment of 
‘instantaneous measures’ in order to capture individual fluctuations in everyday thoughts 
and experiences with sexual behaviors. 47, 48 Thus, as experiences with sexual behaviors 
are reported in a real time (e.g., once a day), these reports are likely to be more accurate 
than self-reports measures reported using traditional pencil questionnaires.47
As stated above, in almost all studies described in this thesis, the majority of adoles-
cents were from a Dutch ethnic background. Previous research has shown that subgroups 
with a specific ethnic background (e.g., Surinamese, Moroccan) may be particularly 
’at risk’ for ‘negative’ SRH behaviors and outcomes (e.g., unprotected sex, and teen 
pregnancy).50 Thus, replication of our studies in large and varied populations is recom-
mended.
Specific Topics for Future Research
We recommend four specific topics for future research. First, the role of participation 
in sports outside school with regard to the (sexual) development of adolescents requires 
further research.8-10 For example, we still need to understand what happens in sport club 
settings (e.g., more interaction with potential sexual partners, alcohol consumption),8-10 
which may drive adolescents to initiate sexual intercourse. We recommend that future 
studies also apply a qualitative approach (e.g., focus groups) that can help us to under-
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stand this type of question.51 In addition, we recommend that future research evaluates 
whether different features of sports (e.g., individual versus collective), other physical 
activity settings (e.g., gyms), and overall physical health, play a role in adolescents’ 
emerging experiences with sexual behaviors. This may provide more understanding 
regarding the role of specific types of sports in early initiation into sexual intercourse.
Second, we recommend further research regarding the distinct roles of both fathers 
and mothers in adolescents’ sexual and reproductive health in various countries. The 
role of fathers regarding adolescents’ sexual behaviors is generally understudied. Also, 
the role of fathers with regard to their children’s sexual development may be related to 
socio-cultural differences.23-28
Third, we recommend future research to focus on LMICs, and on cross-country 
comparisons. Our study (Chapter 6) included only one middle-income country (i.e., 
Brazil). In addition, cross-country comparisons on adolescents’ SRH and predictors 
thereof, specifically among adolescents are scarce.52 Moreover, the data regarding the 
United States were old, which requires a new measurement to evaluate changes in be-
haviors over time. In addition to cross-sectional designs, we propose longitudinal study 
designs in the future in order to evaluate the directionality of the associations between 
ecological predictors and adolescents’ SRH behaviors and outcomes in distinct countries 
and cultures. Also, in future studies, we propose harmonization of the measurements of 
both predictors and outcomes of adolescents’ SRH across countries. The use of standard 
measurements across countries will facilitate international comparisons.
Finally, for future studies we also propose to enhance the proper assessment of 
the quantity and quality of in-school sexuality education in the distinct countries (e.g., 
“comprehensive” versus “abstinence until marriage” sex education). For this, more ran-
domized controlled trials (RCTs) are needed to find evidence of what works, in sexuality 
education, how, and for whom.53
Implications for Practice
The studies in this thesis describe the predictors of (optimal and suboptimal) sexual 
behaviors of adolescents, such as early sexual behaviors and condom use. The studies did 
not evaluate specific (preventive) interventions to promote healthy sexual behaviors. Yet, 
the results provide insights that may be used to develop health promotion interventions 
in the clinical setting, in the public health setting, or in other settings, such as at home 
or in schools. We recommend the development of effective (preventive) interventions 
that use an ecological approach and involve adolescents, parents, schools, and health 
professionals to promote a healthy development of adolescents regarding sexuality.54
To highlight one example, given the association between parent–adolescents 
relationship quality and a healthy and positive sexual development, we recommend 
developing and evaluating interventions that support parents to maintain a high-quality 
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relationship with their adolescents, characterized by high levels of warmth, closeness, 
and support.54 In the meantime, pediatricians and other health professionals should be 
able to explain to parents that early sexual initiation can be associated with negative 
health outcomes, such as the contraction of STIs, but that parents play an important role 
in promoting healthy sexual behaviors of their children.55 It has been suggested that by 
cultivating a high–quality relationship with their child, parents can contribute to create 
a healthy developmental environment that may help adolescents to develop responsible 
decision-making skills, which may positively affect their sexual health and psychologi-
cal wellbeing.54
Conclusion
Experiences with sexual behaviors and intimate relationships typically start during 
adolescence.1 These experiences are a normative and integrated part of overall develop-
ment, yet they may have consequences for adolescents’ SRH and psychological wellbe-
ing.1-4 In the current thesis, we applied a holistic approach to understanding adolescent 
sexuality (ecological systems theory).54 The studies described in this thesis illustrate the 
relevance of factors from diverse levels, from individual to social. Overall, our findings 
support that various stakeholders (e.g., parents, health professionals, and schools), and 
adolescents themselves, can contribute to a positive sexual development.
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Summary
In the present thesis, we departed from three gaps in the literature of adolescent 
sexuality. (1) There is a lack of studies regarding the (potential) predictors of adoles-
cents’ sexual and reproductive health (SRH). (2) There is only little research with regard 
to SRH among adolescents from low- and middle-income countries (LMICs) and cross-
country comparisons. (3) More longitudinal research is needed.
This thesis contributes to the literature (1) by investigating three potentially rel-
evant individual and social factors that may be associated with adolescents’ SRH (i.e., 
adolescents’ experiences with early sexual behaviors, timing of first sexual intercourse, 
number of sexual partners, condom use, contraceptive use, and teen pregnancy), (2) by a 
cross-country comparison of predictors of adolescents’ SRH between two high-income 
countries (HICs) that differ with regard to adolescents’ SRH (the Netherlands and the 
US) and a LMIC (Brazil), and (3) by employing longitudinal study designs, assessing 
bidirectional over-time associations between ecological factors and adolescents’ sexual 
behaviors, and investigating explanatory factors of adolescents’ sexual behaviors through 
mediation analyses.
Five central research questions were explored:
1) How are various physical activity and screen time behaviors associated with subse-
quent early sexual intercourse initiation?
2) How is adolescents’ psychological well-being associated with adolescents’ subse-
quent experiences with early sexual behaviors, and–vice versa–how is adolescents’ 
experiences with early sexual behaviors linked with their subsequent psychological 
well-being?
3) How are adolescents’ relationships with mothers and fathers associated with subse-
quent early sexual intercourse initiation?
4) How is sexual communication with friends associated with adolescents’ subsequent 
experiences with early sexual behaviors, and to what extent is this association ex-
plained by adolescents’ perceptions of sexual peer norms?
5) What are the differences and similarities in adolescents’ SRH behaviors and out-
comes, and psychosocial predictors thereof, across the Netherlands, the United 
States, and Brazil?
These research questions were addressed in five empirical studies using five large-
scale datasets (three longitudinal; two cross-sectional).
1. How are various physical activity and screen time behaviors associated with subse-
quent early sexual intercourse initiation?
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The results of Chapter 2 showed that the only significant predictor of early sexual 
intercourse over a 2-year period was sports club membership, whereas the other physical 
activity behaviors (i.e., sports participation outside school, sports club membership, cy-
cling to school, time cycling to school) were not. In addition, this study showed that boys 
(but not girls) who watched TV ≥2 hours/day were significantly more likely to have had 
early sexual intercourse than boys who watched TV <2 hours/day. Further, we found that 
girls (but not boys) who used a computer ≥2 hours/day were significantly more likely to 
have engaged in early sexual intercourse than girls who used a computer <2 hours/day.
2. How is adolescents’ psychological well-being associated with adolescents’ subse-
quent experiences with early sexual behaviors, and–vice versa–how is adolescents’ 
experiences with early sexual behaviors linked with their subsequent psychological 
well-being?
The findings of Chapter 3 revealed that adolescents’ experiences with early sexual 
behaviors and psychological well-being were not associated over time, in either direc-
tion, for both boys and girls. Further, this study indicated that a higher–quality of the re-
lationship between adolescents and their parents at baseline (T1) predicted more optimal 
levels of adolescents’ psychological well-being (i.e., higher levels of global self-esteem 
and physical self-esteem, and lower levels of depression) over time (T1–T4), for both 
boys and girls.
3. How are adolescents’ relationships with mothers and fathers associated with subse-
quent early sexual intercourse initiation?
Chapter 4 showed that for the subgroup girls (not boys) that having a higher quality 
relationship with mothers was prospectively associated with a lower likelihood to initiate 
sexual intercourse at an early age. In this study, the association between father–adoles-
cent relationship quality and early sexual initiation was not significant, neither for boys 
nor for girls.
4. How is sexual communication with friends associated with adolescents’ subsequent 
experiences with early sexual behaviors, and to what extent is this association ex-
plained by adolescents’ perceptions of sexual peer norms?
In Chapter 5 we found that that more frequent sexual communication with friends at 
T1 predicted a significant increase in experiences with sexual behaviors between T1–T3, 
for both boys and girls. Mediation analyses showed that this association was partially 
explained by the three sexual peer norm perceptions at T2, with a stronger total indirect 
effect for girls than for boys. That is, more sexual communication with friends predicted 
adolescents’ subsequent perceptions of 1) more sexual behaviors, 2) more approval 
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towards sex, and 3) more peer pressure to have sex among their peers, which, in turn, 
predicted an increase in their own experiences with sexual behaviors between T1–T3.
5. What are the differences and similarities in adolescents’ SRH behaviors and out-
comes, and psychosocial predictors thereof, across the Netherlands, the United 
States, and Brazil?
The results of Chapter 6 showed that in each of the three countries: 1) boys were 
more likely than girls to have more sexual partners, more condom use, and less of other 
contraceptives, 2) living with both biological parents was associated with later sexual 
intercourse initiation, fewer sexual partners, more condom and contraceptive use, and 
lower rates of teen pregnancies, 3) having received more in-school sexuality education 
was associated with fewer sexual partners, more condom use, and more contraceptive 
use.
In Chapter 7, methodological considerations were discussed, as well as implications 
for research and practice. The types of sexual behaviors that young adolescents engage 
in, their cognitive and emotional evaluation of these experiences, and the relational 
context in which sexual behaviors take place are important to investigate further. These 
are also factors to focus on for educators, health care professionals and parents
In conclusion, experiences with sexual behaviors and intimate relationships typically 
start during adolescence. These experiences are a normative and integrated part of overall 
development. Yet, they may have consequences for adolescents’ SRH and psychological 
wellbeing. In the current thesis, we applied a holistic approach to understanding adoles-
cent sexuality. The studies described in this thesis illustrate the relevance of factors from 
diverse levels, from individual to social. Our findings support that various stakeholders 
(e.g., parents, health professionals, and schools), and adolescents themselves, can con-
tribute to a positive sexual development.
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Het vertrekpunt van deze scriptie zijn de volgende drie hiaten in de onderzoekslitera-
tuur van de sexualiteit van adolesenten; (1) Er is een tekort aan onderzoek betreffende 
de (potentiele) voorspellers van sexuele en reproductieve gezondheid (SRG) van ado-
lescenten. (2) Er is slechts beperkt onderzoek uitgevoerd ten aanzien van SRG onder 
adolescenten in landen met een laag-en middeninkomen en vergelijkingen tussen landen 
onderling. (3) Meer longitudinal onderzoek is noodzakelijk.
Deze scriptie beoogd de bestaande literatuur te ondersteunen (1) door drie poten-
tiele, individuele en sociale factoren te onderzoeken welke geassocieerd zouden kunnen 
zijn met adolescente SRG (i.e., adolescente ervaringen met vroeg sexuele ervaringen, 
het moment van de eerste geslachtsgemeenschap, het aantal sexuele partners, condoom 
gebruik, gebruik van voorbehoedsmiddelen en tiener zwangerschappen), (2) door een 
inter-nationaal vergelijk van voorspellers van de SRG van adolescenten tussen twee 
landen met hoge inkomens (HIC’s) welke zich onderscheiden voor wat betreft de SRG 
van adolescenten (Nederland en de Verenigde Staten) en een land met een laag-en mid-
deninkomen (Brazilië), en (3) door het gebruik van een longitudinale onderszoeksopzet, 
welke bidirectioneel over de tijd, associaties onderzoekt tussen ecologische factoren 
en adolescent sexueel gedrag, als tevens verklarende factoren van adolescent sexueel 
gedrag door mediatie-analyse.
Vijf centrale onderzoeksvragen zijn onderzocht:
1) Hoe zijn diverse fysieke activiteiten en schermtijd (kijk)gedrag geassocieerd met 
vroege geslachtsgemeenschapsinitiatie?
2) Hoe is het psychologische welzijn van adolescenten geassocieerd met opvolgende 
ervaringen op het vlak van vroeg sexueel gedrag, en –vice versa– hoe zijn de ervarin-
gen van adolescenten met vroeg sexueel gedrag gekoppeld met hun psychologisch 
welzijn?
3) Hoe zijn de relaties van adolescenten met hun moeder en vader geassocieerd met 
vroege  geslachtsgemeenschapsinitiatie?
4) Hoe is communicatie betreffende sexualiteit met vrienden geassocieerd met opvol-
gende ervaringen van adolescenten op het vlak van vroeg sexueel gedrag, en in welke 
mate kan deze associatie verklaard worden door de percepties van adolescenten van 
de normen van sexuele gelijken (‘peers’)?
5) Wat zijn de verschillen en de overeenkomsten in SRG gedrag en resultaten van 
adolescenten,  en de psychosociale voorspellers ervan, in Nederland, de Verenigde 
Staten en Brazilië?
Deze onderzoeksvragen zijn geadresseerd in vijf empirische studies gebruik makend 
van vijf grote schaal datasets (drie longitudinaal; twee cross-sectional).
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1. Hoe zijn diverse fysieke activiteiten en schermtijd (kijk)gedrag geassocieerd met 
vroege geslachtsgemeenschapsinitiatie?
De resultaten uit hoofdstuk 2 geven aan dat de enige significante voorspeller van 
vroege geslachtsgemeenschap over een periode van 2 jaar is, een lidmaatschap bij een 
sport club, terwijl andere fysieke activiteiten (i.e. buitenschoolse deelname aan sport, 
naar school fietsen, tijdsduur voor het naar school fietsen) dit niet waren. Daarbij toont 
dit onderzoek aan dat jongens (geen meisjes) die meer dan 2 uur per dag televisie keken, 
significant hogere waarschijnlijkheid hebben op vroege geslachtsgemeenschap, dan 
jongens die minder dan 2 uur per dag televisie keken. Tevens vonden we dat meisjes 
(geen jongens) die meer dan 2 uur per dag een computer gebruikten een significant hoger 
waarschijnlijkheid hadden op het hebben van vroege geslachtgemeenschap dan meisjes 
die minder dan twee uur per dag een computer gebruikten.
2. Hoe is het psychologische welzijn van adolescenten geassocieerd met opvolgende 
ervaringen op het vlak van vroeg sexueel gedrag, en –vice versa– hoe zijn de ervarin-
gen van adolescenten met vroeg sexueel gedrag gekoppeld met hun psychologisch 
welzijn?
De bevindingen in hoofdstuk 3 tonen aan dat ervaringen van adolescenten met 
vroegtijdig sexueel gedrag en psychologisch welzijn niet geassociateerd zijn over tijd, 
eender in welke richting, voor zowel jongens als meisjes. Tevens toont deze studie dat 
een hogere kwaliteit van de relatie tussen de adolescent en zijn ouders op de baseline 
(T1) een hoger niveau van psychologisch welzijn bij adolescenten voorspelt (i.e., ho-
ger niveau van globaal zelfvertrouwen en fysiek zelfvertrouwen, en lagere depressie 
niveau’s) over de tijd (T1–T4), voor zowel jongens als meisjes.
3. Hoe zijn de relaties van adolescenten met hun moeder en vader geassocieerd met 
vroege geslachtsgemeenschapsinitiatie?
Hoofdstuk 4 geeft aan dat voor de subgroep meisjes (geen jongens) een hogere 
kwaliteit van relatie met de moeder een voorspellende associatie geeft met een lagere 
likelihood tot het initieren van geslachtgemeenschap op een jonge leefdtijd. In dit onder-
zoek is geen significante associatie gevonden tussen de kwaliteit van de vader-adolescent 
relatie en de initiatie van geslachtgemeenschap op een jonge leefdtijd, niet voor jongens 
noch voor meisjes.
4. Hoe is communicatie betreffende sexualiteit met vrienden geassocieerd met adoles-
centen opvolgende ervaringen op het vlak van vroeg sexueel gedrag, en in welke 
mate kan deze associatie verklaard worden door de percepties van adolescenten van 
de normen van sexuele gelijken (‘peers’)?
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In hoofdstuk 5 vonden we dat veelvuldig sexuele communicatie tussen vrienden op 
tijdstip T1 een significante verhoging van sexueel gedrag voorspelt tussen T1-T3, zowel 
voor jongens als voor meisjes. Mediatie-analyse toont aan dat deze associatie deels 
wordt verklaard door de drie sexuele ‘peer’ norm percepties op T2, met een sterker totaal 
indirect effect voor meisjes dan voor jongens. I.e., meer sexuele communication tussen 
vrienden voorspelt adolescente percepties van 1) meer sexuele gedragingen, 2) meer 
goedkeuring van sex, en 3) hogere ‘peer’ (groeps)druk om sex te hebben met ‘peers’, 
welke op zijn beurt, een toename van eigen ervaringen voor wat betreft sexueel gedrag 
tussen T1–T3 voorspelt.
5. Wat zijn de verschillen en de overeenkomsten in SRG gedrag en resultaten van 
adolescenten, en de psychosociale voorspellers ervan, in Nederland, de Verenigde 
Staten en Brazilië?
De resultaten uit hoofdstuk 6 wijzen uit dat in elk van deze drie landen: 1) jongens een 
hogere waarschijnlijkheid hebben dan meisjes op meer sexuele partners, meer condoom 
gebruik, en minder gebruik van andere typen voorbehoedsmiddelen, 2) het samenwonen 
met beide biologische ouders geassocieerd is met latere geslachtsgemeenschapsinitiatie, 
minder sexuele partners, meer condoom en voorbehoedsmiddelen gebruik, en een lagere 
mate van tienerzwangerschappen, 3) het ondergaan van meer sexuele voorlichting op 
school is geassociateerd met minder sexuele partners, meer condoom gebruik, en meer 
gebruik van andere typen anticonceptie.
In hoofdstuk 7, zijn de methodologische overwegingen besproken, als ook verdere 
implicaties voor onderzoek en de praktijk. De typen sexueel gedrag welke jonge adoles-
centen vertonen, hun cognitieve en emotionele evaluatie van hun ervaringen, als ook de 
relationele context in welke de sexuele gedragingen plaatsvonden zijn belangrijk voor 
verder onderzoek. Dit zijn tevens aandachtspunten voor onderwijs, zorgspecialisten en 
ouders.
Tot conclusie, ervaringen met sexueel gedrag en intieme relaties starten gebruikelijk 
gedurende de adolescentie. Deze ervaringen zijn een normatief en integratief onderdeel 
van algemene ontwikkeling. Echter, zij kunnen consequenties hebben voor de sexuele 
en reproductieve gezondheid van adolescenten en psychologisch welzijn. In deze scrip-
tie, hebben we een holistische aanpak toegepast voor het ontwikkelen van begrip in 
adolescente sexualiteit. De onderzoekingen beschreven in deze scriptie tonen de rele-
vantie van factoren van diverse niveau’s, van individueel tot sociaal. Onze bevindingen 
ondersteunen dat diverse stakeholders (e.g., ouders, zorgprofessionals en scholen), en 
adolescenten zelf, kunnen bijdragen tot een positieve sexuele ontwikkeling.
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Na presente tese, nós partimos de três lacunas na literatura sobre sexualidade 
adolescente. (1) Faltam estudos sobre os (potenciais) preditores da saúde sexual e re-
produtiva dos adolescentes (SSR). (2) Existem poucas pesquisas com relação à SSR em 
adolescentes de países de baixa e média renda e comparações entre países. (3) Pesquisas 
longitudinais são necessárias.
Esta tese contribui para a literatura pela (1) investigação de três fatores individuais 
e sociais potencialmente relevantes que podem estar associados à SSR dos adolescentes 
(ou seja, experiências de adolescentes com comportamentos sexuais precoces, tempo 
da primeira relação sexual, número de parceiros sexuais, uso de preservativo), uso de 
outros contraceptivos e gravidez na adolescência), (2) por uma comparação entre os 
preditores de SSR de adolescentes entre dois países de alta renda (HICs) que diferem em 
relação à SSR dos adolescentes (Holanda e EUA) e LMIC (Brasil) e pelo (3) emprego 
delineamentos de estudos longitudinais, avaliando associações bidirecionais ao longo do 
tempo entre fatores ecológicos e comportamentos sexuais de adolescentes, e investigan-
do fatores explicativos do comportamento sexual de adolescentes através de análises de 
mediação.
Cinco questões centrais de pesquisa foram exploradas:
1) Como vários comportamentos relacionados à atividade física e ao tempo de tela 
estão associados ao início precoce da relação sexual?
2) Como o bem-estar psicológico dos adolescentes está associado às experiências sub-
sequentes dos adolescentes com comportamentos sexuais precoces, e vice-versa–
como as experiências dos adolescentes com comportamentos sexuais precoces estão 
ligadas ao seu bem-estar psicológico subsequente?
3) Como os relacionamentos dos adolescentes com mães e pais estão associadas ao 
início subseqüente das relações sexuais precoces?
4) Como a comunicação sexual com amigos está associada às experiências subsequen-
tes de adolescentes com comportamentos sexuais precoces, e até que ponto esta 
associação é explicada pela percepção dos adolescentes sobre normas sexuais dos 
pares?
5) Quais são as diferenças e semelhanças nos comportamentos e resultados de SSR dos 
adolescentes e seus preditores psicossociais entre Holanda, Estados Unidos e Brasil?
Estas questões de pesquisa foram abordadas em cinco estudos empíricos utilizando 
cinco conjuntos de dados de grande escala (três longitudinais; dois transversais).
1. Como vários comportamentos relacionados à atividade física e ao tempo de tela 
estão associados ao início precoce da relação sexual?
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Os resultados do Capítulo 2 mostraram que o único preditor significativo de relações 
sexuais precoces durante um período de dois anos foi a associação a clubes esportivos, 
enquanto entre os outros comportamentos físicos (isto é, participação em esportes fora 
da escola, associação a clubes esportivos, ciclismo até a escola, tempo gasto de bicicleta 
até a escola) não foram encontradas associações. Além disso, este estudo mostrou que os 
meninos (mas não as meninas) que assistiram TV ≥2 horas/dia foram significativamente 
mais propensos a ter relações sexuais precoces do que os meninos que assistiram TV <2 
horas/dia. Além disso, descobrimos que as meninas (mas não os meninos) que usavam 
um computador ≥2 horas/dia foram significativamente mais propensas a ter relações 
sexuais precoces do que as meninas que usavam um computador <2 horas/dia.
2. Como o bem-estar psicológico dos adolescentes está associado às experiências sub-
sequentes dos adolescentes com comportamentos sexuais precoces, e vice-versa–
como as experiências dos adolescentes com comportamentos sexuais precoces estão 
ligadas ao seu bem-estar psicológico subsequente?
As conclusões do Capítulo 3 revelaram que as experiências dos adolescentes com 
comportamentos sexuais precoces e bem-estar psicológico não foram associadas ao longo 
do tempo, em ambos os sentidos, tanto para meninos quanto para meninas. Além disso, 
este estudo indicou que uma melhor qualidade dos relacionamentos entre adolescentes 
e seus pais no início do estudo (T1) previu níveis mais ideais de bem-estar psicológico 
dos adolescentes (ou seja, níveis mais altos de auto-estima e auto-estima física, e níveis 
mais baixos de depressão) ao longo do tempo (T1-T4), tanto para meninos quanto para 
meninas.
3. Como os relacionamentos dos adolescentes com mães e pais estão associadas ao 
início subseqüente das relações sexuais precoces?
O Capítulo 4 mostrou que, para as meninas somente (não para os meninos), um 
relacionamento de melhor qualidade com as mães foi associado prospectivamente a 
uma menor probabilidade de iniciar a relação sexual em idade precoce. Neste estudo, 
a associação entre a qualidade do relacionamento pai-adolescente e a iniciação sexual 
precoce não foi significativa, nem para meninos nem para meninas.
4. Como a comunicação sexual com amigos está associada às experiências subsequen-
tes de adolescentes com comportamentos sexuais precoces, e até que ponto esta 
associação é explicada pela percepção dos adolescentes sobre normas sexuais dos 
pares?
No Capítulo 5, descobrimos que a comunicação sexual mais frequente com amigos 
no T1 previu um aumento significativo nas experiências dos adolescents com compor-
tamentos sexuais entre T1 e T3, tanto para meninos quanto para meninas. Análises de 
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mediação mostraram que essa associação foi parcialmente explicada pelas percepções 
das três normas sexuais dos pares no T2, com um efeito indireto total mais forte para as 
meninas do que para os meninos. Ou seja, mais comunicação sexual com amigos previu 
percepções subsequentes dos adolescentes sobre 1) mais comportamentos sexuais, 2) 
mais aprovação em relação ao sexo e 3) mais pressão dos colegas para fazer sexo entre 
seus pares, o que, por sua vez, previu um aumento em seus relacionamentos. próprias 
experiências com comportamentos sexuais entre T1-T3.
5. Quais são as diferenças e semelhanças nos comportamentos e resultados de SSR dos 
adolescentes e seus preditores psicossociais entre Holanda, Estados Unidos e Brasil?
Os resultados do Capítulo 6 mostraram que em cada um dos três países: 1) os me-
ninos foram mais propensos do que as meninas a ter mais parceiros sexuais, usar mais 
preservativos e usar menos de outros contraceptivos; 2) viver com ambos os pais biológi-
cos foi associado à iniciação sexual, menos parceiros sexuais, mais uso de preservativos 
e outros contraceptivos e menores taxas de gravidez na adolescência, 3) ter recebido 
mais educação sexual na escola foi associado a menos parceiros sexuais, mais uso de 
preservativo e mais uso de outros contraceptivos.
No Capítulo 7, considerações metodológicas foram discutidas, assim como impli-
cações para pesquisa e prática. Os tipos de comportamentos sexuais em que os jovens 
adolescentes se envolvem, as avaliações cognitiva e emocional dessas experiências e o 
contexto relacional em que os comportamentos sexuais ocorrem são importantes investi-
gar em pesquisas futuras. Esses também são fatores a serem enfocados pelos educadores, 
profissionais de saúde e pais.
Em conclusão, experiências com comportamentos sexuais e relacionamentos ínti-
mos geralmente começam na adolescência. Essas experiências são uma parte normativa 
e integrada do desenvolvimento geral. No entanto, elas podem ter consequências para 
a SSR e o bem-estar psicológico dos adolescentes. Na presente tese, aplicamos uma 
abordagem holística para entender a sexualidade adolescente. Os estudos descritos nesta 
tese ilustram a relevância de fatores de diversos níveis, do individual ao social. Nossos 
resultados confirmam que várias partes interessadas (por exemplo, pais, profissionais de 
saúde e escolas) e os próprios adolescentes podem contribuir para um desenvolvimento 
sexual positivo.
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valuable opportunity to build international collaborations and develop a study compar-
ing adolescents’ SRH and predictors thereof across the Netherlands, the United States, 
and Brazil. In 2018, she visited the Department of Public Health and Primary Care of 
the University of Cambridge, to work on a large cohort study investigating risk factors 
associated with non-communicable diseases in a slum setting in Dhaka, Bangladesh. For 
this study, Raquel has contributed by reviewing the protocol for submission to the Insti-
tutional Review Board of a university hospital, in Dhaka, Bangladesh. She has also made 
content-related contributions, such as the inclusion of children and adolescents, and the 
inclusion of new variables in the study on family environment and psychological health. 
Raquel’s scholarship in the University of Cambridge has been extended until August, 
2018. After that, she would like to continue in academia as a postdoctoral scholar.
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1. PhD Training
Master of Science (MSc) in Health Sciences, NIHES, Rotterdam, the 
Netherlands
2014-2015
General Courses
Principles of Research in Medicine 2014 0.7
Methods of Public Health Research 2014 0.7
Introduction to Global Public Health 2014 0.7
Methods of Health Service Research 2014 0.7
Primary and Secondary Prevention Research 2014 0.7
Social Epidemiology 2014 0.7
Logistic Regression 2015 1.4
Causal Mediation Analysis 2015 0.7
Study Design 2014 4.3
Biostatistical Methods I: Basic Principles 2014 5.7
Biostatistical Methods II: Classical Regression Models 2014 4.3
Public Health Research Methods 2014 5.7
International Comparison of Health Care Systems 2014 1.4
Site Visit to Municipal Health Service Rotterdam 2015 0.3
Integration Module 2014 0.3
Advanced Courses
Women’s Health 2014 0.9
Intervention Research and Clinical Trials 2014 0.9
Principles of Epidemiologic Data-analysis 2014 0.7
Maternal and Child Health 2014 0.9
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Public Health in Low and Middle Income Countries 2014 3.0
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English Language 2015 1.4
Introduction to Medical Writing 2015 1.1
Research
Development Research Proposal 2015 2.5
Oral Research Presentation 2015 1.4
Research Period 2015 29.6
General Academic Courses
Endnote, Medical Library, Erasmus Medical Center 2014 0.3
Systematic Literature Search, Medical Library, Erasmus Medical Center 2014 0.6
Research Integrity 2016 2.0
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Seminars Public Health, the University of Cambridge 2018 1.0
Seminars, Public Health, Erasmus Medical Center 2014-2018 1.0
Study Group in Statistics, Public Health, Erasmus Medical Center Organized 2015-2016 0.5
Gender Innovation, Leiden University 2015 0.5
Seminars, Public Health, Erasmus Medical Center. Oral Presentation 2015 0.5
Seminars, Public Health, Erasmus Medical Center. Oral Presentation 2016 0.5
Rotterdam Global Health Initiative 2017 1.0
International Conferences
16th Biennial Meeting of the Society for Research in Child Development 
(SRCD), the United States. Organized Symposia
2017 1.4
16th Biennial Meeting of the Society for Research in Child Development 
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2017 1.4
10th Conference of the Global Network of WHO Collaborating Centers for 
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Scholarships and Grants
The University of Cambridge, the United Kingdom 2018
Stichting Fonds Catharine van Tussenbroek, the Netherlands 2017
Erasmus Medical Center, the Netherlands 2017
Sciences Without Borders. PhD Grant, Brazil 2014-2017
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2. Teaching Activities
Teaching Assistant: Cardiovascular Disease and Diabetes Epidemiology 
Module, MSc in International Health, Charité–Institute of Tropical Medicine 
and International Health, Berlin, Germany
2017 0.5
Teaching Assistant: SPSS Practical Classes, Biostatistics I Module, MSc in 
Health Sciences–Netherlands Institute of Health Sciences (NIHES), Erasmus 
Medical Center, Rotterdam, the Netherlands
2016 0.5
Teaching Assistant: SPSS Practical Classes, Biostatistics I Module, MSc in 
Health Sciences–Netherlands Institute of Health Sciences (NIHES), Erasmus 
Medical Center, Rotterdam, the Netherlands
2015 0.5
3. Other Activities
Peer review for scientific Journal BMC Public Health 2017 0.5
Research Visits
An international six-month research visit in the Department of Public Health 
and Primary Care of the University of Cambridge, the United Kingdom.
2018 2.0
An international two-month research visit in the Department of Psychology of 
the University of Texas at Austin, the United States.
2017 2.0
4. Popular-Scientific Dissemination Activities (Media)
1) Reuters (international newspaper): Telephone interview for article about the study “Mother– and Father–
Adolescents Relationships and Early Sexual Intercourse” (2016). Link: https://www.reuters.com/article/us-
health-kids-parenting/girls-may-wait-longer-for-sex-when-theyre-close-to-their-mothers-idUSKBN13N1ZI
2) NOS (Dutch newspaper): Telephone interview for article about the study “Mother– and Father– 
Adolescents Relationships and Early Sexual Intercourse” (2016). Link: http://nos.nl/artikel/2145468-
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gezondheid/4357202/tieners-goede-band-met-ouders-hebben-beginnen-later-seks.html
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7) Rijnmond (Dutch radio): Article about the study “Mother– and Father– Adolescents Relationships and 
Early Sexual Intercourse” (2016). Link: http://www.rijnmond.nl/nieuws/149090/Meisjes-hebben-later-seks-
bij-goede-band-met-moeder
8) Erasmus Medical Center (university press release): Telephone interview for article about the study 
“Mother– and Father– Adolescents Relationships and Early Sexual Intercourse” (2016). Link: http://www.
erasmusmc.nl/corp_home/corp_news-center/2016/2016-11/later.seks.goede.band.ouders/
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9) Standard (international newspaper): Article about the study “Mother– and Father– Adolescents 
Relationships and Early Sexual Intercourse” (2016). Link: http://www.standaard.be/cnt/
dmf20161129_02597839
10) Smart parenting (international magazine). Article about the study “Mother– and Father– Adolescents 
Relationships and Early Sexual Intercourse” (2016). Link: http://www.smartparenting.com.ph/parenting/
tweens-teens/teen-girls-strong-bond-with-mom-may-help-delay-sex-a00041-20170119
188
Appendices
Words of Gratitude
Between January 2014 and June 2018 I have encountered various professional and 
personal challenges. Writing this book has not always been an experience of suffer-
ing. I would say that it has been a constant exercise of my resilience. Lucky me. This 
experience has provided me with an unmeasurable professional and personal growth. My 
promoters Prof. Hein Raat and Dr. Daphne van de Bongardt do not like me to exaggerate, 
but the truth is, the amazing journey I have experienced in studying for a PhD has only 
been made possible because I have received a great deal of support of many people. I 
would like to express my sincere gratitude to everyone who has played a role in relieving 
my agonies and supported me, during this PhD journey. Everyone I thank here should 
feel special, because it is exactly what you are to me.
Thank you God. You have created all of this that I needed to undergo; you have 
created a synergy that has put me in the hands of the right persons. 
My beloved parents, my mom Vania Lucia da Silva Nogueira and my dad Jose Carlos 
Nogueira de Menezes. For a long time, you have abdicated of your own life to provide 
education to your four children. I still find it impressive how you have done this so well 
given the little resources you had. Mom and dad, by transcending individualism, provid-
ing the best you could ever do to your children, you have shown me a beautiful side of 
a family. You are a clear example of how parents can provide a positive environment 
to their children with great sources of support. My beloved family (all), parents, sister 
Karina Nogueira, and brothers Jose Carlos Nogueira and Icaro Nogueira, my aunt Sonara 
Oliveira and others. Thank you for your immeasurable love, support and encouragement. 
Thank you very much for have always believed that I would make this PhD. I love you 
so much.
Prof. Hein Raat, I feel very grateful and blessed to have had you as my promoter. 
Thank you very much for all your trust, for accepting me in your team, receiving me in 
your own house when I had just arrived in Rotterdam from Brazil, starting from scratch. 
I will never forget how kind, wise, and patient you have always been to me and people 
around us. I still wonder how you can still be calm, kind, and wise during stormy times. 
I have learned so much with you. I truly admire you. Our high–quality relationship over 
the years has certainly been a great source of support for me. Thank you very much from 
my heart.
Dr. Daphne van de Bongardt, you were the best co-promoter someone can ever have. 
More than a daily supervisor, you have been a life guide. By your examples of profes-
sionalism, honesty, competence, and excellence, you have taught me what a real scientist 
should be. Kind, patient, polite, perfectionist, serious, funny, too strict sometimes, 
flexible in other times, and impressively competent. You have been such a dedicated 
co-promoter. Thank you incredibly much for having supported me and encouraged me to 
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engage in different academic activities. You have always been so supportive to my ideas 
about what to write for our scientific publications, my research visits to the United States 
and the United Kingdom; you have helped me with an organization of an international 
symposium, a peer review, writing few grant applications, and English. When I look at 
this thesis, I realize how valuable your criticisms, suggestions, and collaboration are. Dr. 
Daphne van de Bongardt, I will remember of you in such a good way, every day of my 
professional life. I am enormously grateful to have had you as my co-promoter.
Dear committee members, Prof. Oscar Franco, Prof. Liesbet van Zoonen, and Prof. 
Ellen Laan, thank you for having accepted the task of reading and evaluating my thesis. 
I am glad that you joined the reading committee. I also kindly thank Prof. Maja Deković, 
Prof. dr. H. A. Moll and Prof. Jan van Busschbach for agreeing to be the members of the 
plenary committee of my PhD defense. 
Dear co-authors, Dr. Anne Wijtzes, Petra van de Looij-Jansen, Dr. Rienke Bannink, 
Dr. Laura Baams, Dr. Margherita Malanchini, Dr. Hanneke de Graaf, Dr. Kathryn Paige 
Harden, Dr. Ellen Reitz, Merel Plat, Prof. Maja Deković, thank you for your fruitful 
collaboration. 
Dear Dr. Kathryn Paige Harden and Dr. Rajiv Chowdhury, thank you very much 
for trusting me. I am very grateful that you have given me an opportunity to visit your 
institute (in the US and the UK) and collaborate with your team. Dr. Rajiv Chowdhury, 
I am very much looking forward to keep working with you and your graceful group in 
a near future.
My dearest friends at the Erasmus Medical Center, Nana Liu, Guannan Bai, Lu 
Wang, Marleen Hamoen, Frederick Dermawan, Joost Oude, Maria Carolina Medina, 
Paula Bautista, Carol Vicente, Siok Swan, Lea Jabbarian, Maryse Cnossen, Minke van 
Minde, Kevin Ten Haaf, Xuxi Zhang and the coffee business team, thank you for your 
friendship, time, words of wisdom, help, and belief in me. I highly appreciate every 
minute of time that we have spent together. Beautiful moments. Special thanks to my 
lovely beautiful paranymphs Guannan and Lulu. I love you all.
My lovely and loyal “family” in the Netherlands, Michelle Sousa, Thomas Stall, and 
Rava, thank you so much for your friendship and great support during my PhD. You are 
wonderful. I am very happy to have you by my side.
My sweet friends Glaucia Dias and Fernanda Manhaes, thank you so much for have 
been always very supportive and confident that I would make this PhD. I highly appreci-
ate our video chat calls during all these years I have been in the Netherlands for my PhD. 
You were right. In the end, everything was fine! With love, :).
To my other close friends who have always sent me positive energies during my 
PhD, Gisele Lima, Luciana Maux, Michele Teixeira, Tatiana Ragazzi, Gustavo Rios, 
Steven Cheng, Cristiane Schuman, Irene Duarte, Naira Moura, Luana Macedo, Fernanda 
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Maiolini, Valeilah Tarof, Juliana Faria, Luciene Muniz, Mayara Auler, Camila Monteiro, 
Sasha Emelyanova, thank you for have trusted me. I am grateful for having you as friends.
Dear Thiago Okubo, thank you very much for our good moments, since our wonder-
ful trips to cosy times at home doing nothing, but laughing. I really appreciate your help 
and support during the three years we were together. I also thank your mom, my adorable 
Celina Okubo for her love, care, trust, and constant support. You and your family will 
always be in my heart.
My sweet Tiago Correa, we have met when I was in the final stage of my PhD, 
undergoing a very stressful moment finalising this thesis. Thank you for being so close 
despite our distance. Keeping a good communication between California and Cambridge 
was quite a challenge, but we made it. Our future is uncertain, but I am certainly very 
grateful for your great support; video chats, meditation tips, and daily messages always 
so positive!
My lovely English “family”, my start from scratch in Cambridge, in the middle of a 
storm was easier with your great support, care, and comfort. I still find it impressive how 
we have got along so well, and how I feel so comfortable with you, in your sweet home. 
I am very grateful for having met you. You and Liz are very special to me. 
P.s., My lovely Liz, all I can say is that it was wonderful meeting you. I deeply miss 
you.
